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FACT SHEET

Operation CROSSROADS was an atmospheric nuclear weapon test series con-
ducted in the summer of 1946. The series consisted of two detonations, each
with a yield of 23 KT:

* ABLE -- detonated at an altitude of 520 feet (158 meters)
on 1 July

* BAKER -- detonated 90 feet (27 meters) underwater on 25 .0
July.

It was the first nuclear test held in the Marshall Islands.

The series was to stuO- the effects of nuclear weapons on ships, equipment,
and material. A fleet of more than 90 ',essels was assembled in Bikini Lagoon
as a target. This target fleet consisted of older U.S. capital ships, three S
captured German and Japanese ships, surplus U.S. cruisers, destroyers and
submarines, and a large number of auxiliary and amphibious vessels. Military
equipment was arrayed on some of the ships as well as amphibious craft that
were beached on Bikini Island. Technical experiments were also conducted to
study nuclear weapon explosion phenomena. Some experiments included the use of i jlive animals.

The support fleet of more than 150 ships provided quarters, experimental
stations, and workshops for most of the 42,000 men (more than 37,000 of whom
were Navy personnel) of Joint Task Force I (JTF 1), the organization that con-
ducted the tests. Additional personnel were located on nearby atolls such as
Enewetak and Kwajalein. The islands of the Bikini Atoll were used primarily as
recreation and instrumentation sites.

Before the first test, all personnel were evacuated from the target fleet
and Bikini Atoll. These men were placed on units of the support fleet, which
sortied from Bikini Lagoon and took safe positions at least 10 nmi (18.5 km)
east of the atoll.

In the ABLE test, the weapon was dropped from a B-29 and burst over the
target fleet. In BAKER, the weapon was suspended beneath an auxiliary craft
anchored in the midst of the target fleet.

ABLE operations went smoothly except that the test weapon was dropped be- _
tween 1,500 and 2,000 feet (457 and 610 meters) off target. The radioactivity
created by the burst had only a transient effect, and within a day nearly all
the survivi,,gj target ships had been safely reboarded. The ship inspections,
instrument recoveries, and remooring necessacy for the BAKER test proceeded on
schcJule. Five sLip; were sunk as a result ot the test.

The crews of the target ships that had been remanned following ABLE were
evacuated bufore BAKER to the support fleet east of the atoll. BAKER sank
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eight ships and damaged more ships than ABLE. The detonation caused most of
the target fleet to be bathed In radioactive water spray and radioactive debris
from the lagoon bottom. With the exception of 12 target vessels anchored in
the array and the landing craft beached on Bikini Island, the target fleet
remained too radiologically contaminated for several weeks for more than brief
on-board activities.

The inability to complete inspections on much of the target fleet threat-
ened the success of the operation after BAKER. A program of target vessel
decontamination was begun in earnest about 1 August. This involved washing the
ships' exteriors using work crews drawn from the target ships' companies under
radiological supervision of monitors equipped with radiation detection and
measurement devices. Initially, decontamination wac slow as the safe time
aboard some of the target ships was measured only in minutes. As time pro-
gressed, the support fleet itself had become contaminated by low-level radio-
activity in marine growth on the ships' hulls and seawater piping systems.

By 10 August, a decision was made to stop work in Bikini and tow the sur-
viving target fleet to Kwajalein Atoll where the work could be done in uncon-
taminated water. The move was accomplished during the remainder of Auqust and _5
September. A major task at Kwajalein was to offload ammunition stored aboard
the target ships. This work continued into the fall of 1946. Personnel con-
tinued to work on target ships at Kwajalein into 1947.

Eight of the major ships and two submarines were towed back to the United
States and Hawaii for radiological inspection. Twelve target ships were so 0
lightly contaminated that they were remanned and sailed back to the United
States by their crews. The remaining target ships were destroyed by sinking
off Bikini Atoll, off Kwajalein Atoll, or near the Hawaiian Islands during
1946-1948.

The support ships were decontaminated as necessary and received a radio-
logical clearance before they could return to the fleet. This decontamination
and clearance process required a great deal of experimentation and learning at
Navy shipyards in the United States, primarily at San Francisco.

Finally, a formal resurvey of Bikini Atoll was conducted in the summer of
1947 to study long-term effects of the CROSSROADS tests. 0

All CROSSROADS operations were undertaken under radiological supervision
Intended to keep personnel from being exposed to more than 0.1 roentgen (R)
per day. At the time, this was considered to be an amount of radiation that
could be tolerated for long periods without any harmful effects on health.

Radio)ogical supervision included predicting areas of possible danger,
providing trained personnel equipped with radiation survey instruments to act
as guides during operations involving potential exposure, and elaboration of
rules and regulations governing conduct in these operations. Personnel were
removed ior one or more days from areas and activities of possible exposure if
their badges showed more than 0.1 R'day exposure. -0
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About 15 percent of the JTF 1 personnel was issued at least one of the
18,875 film-badge dosimeters during CROSSROADS. Approximately 6,596 person-
nel were on islands or ships that had no potential for radiation exposure.
Personnel anticipated to be at greatest radiological risk were badged, and a
percentage of each group working in less contaminated areas was badged. The
maximum accumulated exposure recorded was 3.72 R, received by a radiation
safety monitor.

Lacking complete radiation exposure data, reconstructions have been made
of personnel exposures for unbadged crewmembers of the ships involved. These
calculations have considered the several sources of radiation at work In
Bikini, such as the low-level contamination in the lagoon water, living aboard
support ships, and boarding the contaminated target ships. Tho calculations
relied upon radiation measurements recorded by radiation safety personnel in
1946. This data was used in a computer model that Includes such factors as the
radiation-shielding properties of ships' hulls and realistic patterns of daily
personnel activity on weather decks and below. The actual movements of each
ship were then used to reconstruct a dose for the crew. Calculated exposures
range from 0 to 2.5 rem (gamma) for support ships. Exposures for target ship
crews that reboarded their ships after BAKER were higher than those for sup-
port ship crews. A summary of film badge readings (in roentgens) for July and 0
August, when the largest number of Personnel was involved, is listed below:

Actual Film Badge Readings:
(R gamma)

Total 0 0.001-0.1 0.101-1.0 1.001-10.0 0

July 3,767 2,843 689 232 3
% 100 75 18 6 <0.1

August 6,664 3,947 2,139 570 8
% 100 59 32 9 0.1

NTT' A&1
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PREFACE

Between 1945 and 1962, the U.S. Atomic Energy Commission (AEC) conducted S
235 atmospheric nuclear weapon tests at sites in t~ie United States and in the
Pacific and Atlantic oceans. In all, about 205,000 Department of Defense (DOD)
participants, both military and civilian, were present at the tests. Of these.
approximately 142,000 participated In the Pacific test series and approximately
another 4,000 in the single Atlantic test series.

In 1977, 15 years after the last aboveground nuclear weapon test, the Cen-
ters for Disease Control (CDC) of the U.S. Department of Health and Human Ser-
vices noted more leukemia cases than would normally be expected among about
3,200 soldiers who had been present at shot SMOKY, a test of the 1957 PLUMBBOB
series. Since that initial report by the CDC. the Veterans Administration (VA)
has received a number of claims for medical benefits from former military per- .A
sonnel who believe their health may have been affected by their participation
An the weapon testing program.

In late 1977, the DOD began a study that provided data to both the CDC and
the VA on potential exposures to ionizing radiation among the military and -.

civilian personnel who participated in the atmospheric testing 15 to 32 years .
earlier. In early 1978, the DOD also ocganized a Nucliar Test Personnel Review
(NTPR) to:

o Identify DOD personnel who had taken part in the atmo-
spheric nuclear weapon tests

* Determine the extent of the participants' exposure to ion- 0

izing radiation

* Provide public disclosure of information concerning par-
ticipation by DOD personnel in the atmospheric nuclear
weapon tests.

This report on Operation CROSSROADS is one of a series of volumes that are
the product of the NTPR. The DOD Defense Nuclear Agency (DNA), whose Director
is thp executive agent of the NTPR program, prepared the reports, which are
based on military and technical documents reporting various aspects of each of
the tests. Reports of the NTPR provide a public record of the activities and
associated radiation exposures of DOD personnel for interested former partici-
pants and for use in public health research and Federal policy studies.

Information from which this report was compiled was primarily extracted
from planning and ,ifter-action reports of Joint Task Force I (JTF 1) and its
subordinate crganizations. Documents that accurately placed personnel a* the
test sites were desired so that their degree of exposure to the ionizing radi-
ation resulting from tho tests could be assessed. The search for this Informa-
tion w-s undertaKen in archives and libraries of the Federal Government, in
special collections supported by the Federal Government, and, where reason-
able, by discussion or review with participants.

5
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For CROSSROADS, the most important archival source is the National Archive
and Record Center, Modern Military Branch, Washington, D.C. The Naval Archives
at the Washington Navy Yard also were helpful, as was the collection of docu-
ments in the AFWL Technical Library at Kirtland Air Force Base, Albuquerque,
New Mexico, and the Stafford L. Warren Papers at the University of California,
Los Angeles. Other archives searched were the Department of Energy (DOE) ar-
chives at Germantown, Maryland. its Nevada Operations Office (DOE/NV) archives
at Las Vegas, and archives of the Test Division of the Los Alamos National
Laboratory.

JTF 1 exposure records and an additional file of exposure-related documents
that had been microfilmed by the Reynolds Electrical and Engineering Company.
Inc., support contractor for DOE/NV. were also useful.

Primary documentation of personnel movement in areas of potential radia-
tion exposure is limited. This has been compensated for. where possible, with
inferences drawn from secondary sources and the exposure records themselves.

The work was performed under RDT&E RMSS B350079464 U99 QMXMK 506-09 H2590D
for the Defense Nuclear Agency by personnel from Kaman Tempo. Guidance was
provided by Mr. Paul W. Boren of the T:efense Nuclear Agency Biomedical Effects
Directorate.

6
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CHAPTER 1

OVERVIEW

INTRODUCTION

After the atomic bomb attacks on Japan had abruptly ended World War II,
many military leaders felt that military science was at a crossroads. The offi-
cer who commanded the first postwar nuclear test series commented that "war-
fare, perhaps civilization itself, had been brought to a turning point by this
revolutionary weapon" (Reference C.12.1, Cap. Plate XI). With this In mind, he
therefore had the nuclear test operation designated CROSSROADS. Operation
CROSSROADS was at that time the largest U.S. peacetime military operation ever
conducted. It involved 42,000 personnel. 251 ships, and 156 aircraft.

This series consisted of two detonations at Bikini Atoll in the Marshall
Islands during the summer of 1946. These were:

0 ABLE (G July 1946, 0900) -- an airdrop detonated at an al-
titude of 520 feet (158 meters)

I BAKER (25 July 1946, 0835) -- an underwater shot 90 feet
(27 meters) below the surface

An additional deep underwater detonation, Test CHARLIE, was planned but was
not conducted.

This report documents the participation of War and Navy Department* per-
sonnel who were active in the test series. Its purpose is to bring together
available information about the atmospheric nuclear tests series pertinent tc
the exposure of both uniformed and civilian personnel to radiation. The report
lists the organizations represented and describes their activities. It dis-
cusses the potential radiation exposure of personnel. Finally, it presents the
exposures of participating personnel recorded by film badges and scientifically
based estimates of radiation doses for participating units.

The weapons used in the CROSSROADS tests were of the same design as the
one that had been dropped on Nagasaki, Japan. Each had a yield of 23 KT (the
equivalent of 23,000 tons of TNT). This weapon type had been developed by'the
U.S. Army's Manhattan Engineer District during the war, primarily at the Dis-
trict's laboratory at Los Alamos, New Mexico, with research support from
laboratories at the University of Chicago and Oak Ridge, Tennessee. and
material production from Hanford, Washington. Under the terms of the Atomic
Energy Act of 1946, the Manhattan Engineer District was dissolved at the end

* In 1947 the War Department was dissolved. Jurisdiction over the ground com-
ponents of the Army became the function of the newly created Department of
the Army, and the new Department of the Air Force was established to direct
the former Army Air Forces. These two new departments and the Department of
the Navy formed the new Department of Defense.
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of 1946, and its contracts, facilities, and management responsibilities were
transferred to the newly established Atomic Energy Commission (AEC). 0

The primary purpose of CROSSROADS was to determine the effects of atomic
bombs upon naval vessels. The effects of nuclear weapons on ships was of con-
siderable Interest to the U.S. defense establishment. As early as August 1945,
the Chairman of the Senate's Special Committee on Atomic Energy proposed that
the effectiveness of atomic bombs be demonstrated on captured Japanese ships. 0
In September, the Army Air Forces comnanding general put the question of such
a test before the Joint Chisfs of Staff (JCS) (Reference A.1, p. 10).

The Navy's response to this proposal was that such a test also should in-
clude a few modern U.S. naval units in the target array (Reference A.l. p. 10).
In effect, this broadened the test from a mere demonstration of the power of .0
nuclear detonations to a scientific test whose results could be used in designs
of naval vessels and naval tactics. In November the JCS established a subcom-
mittee to prepare a detailed proposal. The subcommittee completed its work in
6 weeks.

Secondary purposes of CROSSROADS were to afford training for Army Air 0
Forces personnel in attack techniques using atomic bombs against ships, and to
determine atomic bomb effects upon military equipment and installations. Such
information was not available from the Trrinity test or the Hiroshima and Naga-
saki bombings (Reference C.9.189, p. XIII).

On 10 Decefmber 1945, the President announced that the United States would
further explore the capabilities of atomic energy In the form of scientific
atomic bomb tests under JCS jurisdiction. The JCS proposed a joint task fo-ce
to be composed of Army and Navy personnel and civilian scientists, and on 10
January 1946 the President approved the formation of this task force. On 11
January the JCS created Joint Task Force One (JTF 1) and approved a naval offi-
cer who had commanded large Army-Navy operations In the Pacific during the war "
and who also had been Chief of the Navy's Bureau of Ordnance to serve as Com-
mander JTF 1 (CJTF 1).

CROSSROADS, as proposed, was to have consisted of three nuclear events, In
approving the plans. the President approved the detonation of three nuclear
weapons, one-third of the U.S. stockpile at the time -- surely a measure of •
the Importance given the operation (Reference A.7).

Among the major problems confronting CJTF 1 after his appointment was the
selection of a test site. Several locations were considered In the Atlantic
and Pacific oceans and In the Caribbean Sea. The requirements were:

* A protected anchorage (at least 6 nmt [11 km] wide) to -
hold the target and support fleet

* A site that was nearly uninhabited

* A location at least 300 statute miles (about 483 kn) from
a city

* Freedom from severe cold and violent storms

18
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"* Predictable winds directionally uniform at all altitudes
from sea level to 60,000 feet (18 km)

"* Predictable water currents of great lateral and vertical
dispersion; fast currents avoiding important fishing areas,
ocean shipping lanes, and inhabited shores

"* Control by the United States.

The location that best satisfied these requirements was Bikini Atoll. 0
Bikini's location in the Central Pacific is shown in Figure I and a map of the
atoll itself in Figure 2. The final choice of Bikini was announced on 24 Janu-
ary 1946 by the JCS after a slight delay because the fishing industry feared
the tests might kill millions of fish, especially tuna and whales. To evaluate
any dangers, the Department of Interior's Fish and Wildlife Service conducted
surveys. Those surveys concluded that Bikini was not a critical area for tuna
fish or other fish of commercial importance and was far from migratory whale
routes (Reference A.1, pp. 19 and 20).

CJTF 1 requested that the Bikini native population be evacuated from the
atoll by 15 March 1946. Rongerik Atoll was selected as the future home for the
Bikinians and on 26 February a group of Navy Construction Battalion personnel
(Seabees) began construction of cisterns, water catchments, and 26 house frames
there. These frames (Figure 3) were temporarily covered with canvas, but this
was replaced by thatch from the pandanus. or screw pine, tree. The thatch was
brought to Rongerik by the Bikinians. The cisterns were initially filled with
25,000 gallons 194,785 liters) of water brought from Kwajalein.

Bikini was evacuated on 7 March. Figure 4 shows the Bikinians collecting
their belongings, and Figure 5 shows the loading of the LST that transported
them. The 167 Bikinians arrived at Rongerik the next day (Figure 6). In an
effort to improve the lives of the Bikinians who were unhappy with Rongerik,
meetings were held in 1946 and 1947 between the Chief and members of his coun-
cil and military authorities to find a more suitable island. On 3 November .-
1948, the Bikinians and their possessions were resettled on the island of
Kill, in the southern Marshall Islands, 400 nml (741 km) southeast of Bikini
and 27 nmi (50 km) southeast of Jaluit Atoll (Reference A.8, pp. 507-551).

On 23 March, after preparations for the operation were well underway, the
President changed the date of the first test from 15 May to 1 July; the second
test was scheduled for 25 July. This allowed certain members of Conigress to
observe Operation CROSSROADS. On 7 September 1946, the President announced that
Test CHARLIE, the third scheduled and a deep underwater test, was indefinitely
postponed (Reference C.9.206, p. V-(D)-5). Engineering problems in construct-
ing a bathysphere capable of withstanding the tremendous pressures involved
precluded the scheduling of Test CHARLIE before Spring of 1947 (Reference -0
C.9.206, p. V-(A)-5).

REPORT ORGANIZATION

Subsequent sections of this overview chapter discuss the form of weapon
effects test programs, with emphasis on potential radiation exposure of par-
ticipating Navy and War Department personnel. The chapter concludes with a
description of JTF 1 and indicates how elements within jTF 1 functioned.
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Chapter 2 is cor- rned with radiologjical safety (radsafe) aspects of the
tests. This chapter documents procedures, training, and equipment used to pro-
.ect participants from potential. radiation exposure.

Chapter 3 discusses the general role of personnel in the weapon effects
p~rogram In CROSSROADS, leading to a discussion of operations for test events
in Chapter 4, and in the post-test operations discussed In Chapters 5 and 6.

Chapters 7 through 10 report participation by ~he Army Ground Forces. Army
Air Forces, Navy, and Marine Corps, respectIvely. Chapter 11 summarizes partic-
ipation of other government agencies, contractors, and universities. Personnel
exposures are discussed In Chapter 12.

NUCLEAR TESTS AND RADIATION EXPOSURES

In general, nuclear testing before 1961 consisted of the unconfined detona-
tion of nuclear devices (usually not weapons) in the atmosphere. The devices
might be placed on a platform or a barge on the ocean's surface; emplaced on
or slightly beneath the Earth's surface: atop a tower; or supported by a bal-
loon, dropped from art airplane. suspended underwater, or fired from cannon or
rocket launchers. CROSSROADS employed two operational weapons: one was dropped
from an aircraft and detonated In the air: the other was suspended fromn. a ship
and detonated underwater.

in theory, personnel can be exposed either to the radiation emitted at the
time of explosion arid for about 1 minute thereafter -- usually referred to as
initial radiation -- or the radiation emitted later (residual radiation). Ini-
tial radiation is part of the violent nuclear explosion piocess itself.

The neutron component of initial radiation Indirectly contributes to the
later exposure of personnel. Neutrons are emitted in large numbers by nuclear
weapon detonations. They have the property of altering certain nonradioactive
materials so that they become radioactive. This process, called activation,
works on sodium, silicon, calci~un. mnarganese, and iron, as well as other common
materials. Activation products thus formed are added to the inventory of the

* radioactive products produced in the explosion process. The radiation emitted
* by this inventory more than 1 mlnuc after detonation Is referred to as resid-

lial radiation.

The potential for personnel exposure to residual radiation was much greater
than the potential foc exposure to initial radiation. in the nuclear explosion
process, fissioning atom., of the heavy elements. uranium and plutonium, split
Into lighter elements, called fiszion products, teleasing energy. When the
uranium and plutonium fission, they produce a variety of fission products. Dif-
f erent fission products have different half-lives. In general, the lighter fis-
slon products have half-lives that art, shorter than the mother elements. The

* residual radiation produced by these products, given their shorter half-lives,
is Initially quite high. Hcowever, over a period of time, the radioactivity
diminishes. The decay of the original fission products produces other, lighter
fission products that may (or may not) be radioactive themselves. Trhe net re-
sult Is that Initial decay of fission products produces fairly high levels of

radioactivity that dissipate over time. While a radioactive fission product
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theoretically continues to exist forever (albeit in diminishing amounts), a
point is reached where it is practically undetectable.

Overall radioactivity of all the fission products formed decays at a rate
that is closely approximated by a rule that states that for each sevenfold
increase in time the intensity of the radiation will decrease by a factor of
ten. Thus, a radiation rate of 1 roentgen per hour (Rlhr) at 1 hour after the
detonation would be expected to be 0.1 R/hr after 7 hours and 0.01 R/hr after
49 hours. This rule seems to be valid for about 6 months following a nuclear
detonation, after which the observed decay rate is somewhat faster than that
predicted by this relationship. Activation products, in general, decay at a
faster rate than the fission products.

Fission products and the activation products, along with unfissioned uran-
lum or plutonium from the device, are radioactive components of the material
in the debris cloud. This cloud and its fallout are the primary sources of
potential exposure to residual radiation.

In a nuclear airburst, the central core of intensely hot material, or fire-
ball, does not touch the surface. The bomb residues (including the fission
products, the activation products resulting from neutron interaction with de-
vice materials, and unfissioned uranium and/or plutonium) are vaporized. These
vapors condense as the fireball rises and cools, and the particles formed by
the condensation are small and smoke-like. They are carried up with the cloud
to the altitude at which its rise stops, usually called the cloud stabilization
altitude, Spread of this material then depends on the winds and weather. If . -
the detonation is of relatively low yield, the cloud stabilization altitude
will be in the lower atmosphere and the material will act like dust and return
to the Earth's surface in a matter of weeks. Essentially all debris from deto-
nations with yields equivalent to kilotons of TNT will be down within 2 months
(Reference A.9). Areas in which this fallout material will be deposited will
appear on maps as bands following the wind's direction. Thus, airbursts result
in less potential for residual radiation exposure to personnel at the testing
area from the debris, althcugh there may be some residual radiation fission
products from rapid settling of large particles and short-lived radiation com-
Ing frora activated surface materials under the burst (if the burst altitude is
suffIciently low for neutrons to reach the surface).

Underwater nuclear detonations are muffled by the great mass of water that
surrounds them. Initial nuclear radiation is absorbed by the water surrounding
the device and the intense heat vaporizes the water near the burst. This forms
a bubble beneath the surface of the water that expands as the energy released
in the explosion works against the mass of water. This expansion continues un-
til the energy is expended, at which point the bubble begins to collapse as it .0
rises toward the surface. Depending upon the depth of the burst and the size
of the bubble (which in turn depends on the detonation yield, or total energy
released), the bubble may break the surface of the water near its fully ex-
panded size or smaller. Some radioactive products (including activated salt)
are vented into the air as the bubble breaks the surface, but most of the de-
vice debris and activation products remain trapped in the volume of water that
collapses on the bubble. This volume of water is called the rddloactive pool.
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When the burst is close enough to the bottom, as in the BAKER shot of CROSS-
ROADS, an underwater crater may be formed, and the material excavated from it
will be radioactive and contribute to the residual radiation inventory.

The primary source of personnel exposures from the BAKER shot was not the
radioactive pool of water, however, but from contact with the target ships,
which had been bathed in the radioactively contaminated water, sand, and coral
that rained down upon them from the cloud and from the radioactive mist (base
surge) that rolled out from the base of the underwater explosion column.

A nuclear explosion produces three types of radiation that posed a poten-
tial hazard to CROSSROADS participants: alpha, beta, and gamma radiation. When
any of these encounters living tissue, it transfers some of Its energy to the
target atoms, tearing off some or all of their electrons. This leaves the atoms
with a positive electrical charge. rhe process is called ionization. This tear-
Ing off of the electrons destroys the bonds holding together the complex mole-
cules making up living tissue and leaves the tissue damaged to some extent. At
low levels of radiation, the damage is minor and probably does not adversely
affect the individual's health or longevity. At higher levels, the reverse Is
true.

Ganma rays are electromagnetic radiation. differing from the more familiar
radio wives and x-rays in that they have higher frequency and shorter wave-
length. They are produced in great quantities and with very high energy during n
a nuclear explosion. They are also given off during the decay of the radio- ....
active isotopes produced by a nuclear explosion. They can travel long distances 0
and can readily penetrate clothing and skin. Because the personnel conducting
Operation CROSSROADS were miles from the two detonations, the gamma hazard to
them came from radioactive isotopes left in the target area or carried from it
by wind or tide or on Lhe participating ships or planes or even on the bodies
of the personnel themselves. The radiation detection instruments used during
CROSSROADS readily detected gamma rays.

Beta particles are electrons. Like gamma rays, they are given off by a
nuclear explosion or by the radioactive isotopes produced by the explosion.
Unlike gamma rays, however, beta particles do not travel far and, except at
high energies, are stopped bv clothing or the outer layers of skin. They are a
greater hazard if isotopes emitting them are taken into the body or are left 0
in contact with skin for a long period. Beta radiation was measured fairly
well by several types of safety instruments used during CROSSROADS.

Alpha particles are made up of two protons and two neutrons. With the addi-
tion of two electrons, each becomes a helium atom. Alpha particles are given
off by some radioactive isotopes created in a nuclear explosion and by unfis-
sioned uranium or plutonium. Because alpha particles are relatively massive,
they do not travel far, about I or 2 inches in air. The skin, clothing, or --
even a piece of paper will stop them. However, If the material emitting them
enters the body dnd lodges there. the alpha particles can do great harm because
they cause a high rate of ionization. The decay time of many alpha emitters is
long. Plutonium only loses half of its alpha particles In 24,000 years! As de-
scribed in detail in Chapter 2, the safety instruments available at CROSSROADSfor detecting alpha particles directly were few in number and would not operate
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outside the controlled conditions of the laboratory on the ship housing the
radiation safety organization. Therefore, the only expedient way to estimate
alpha radiation was to assume that some relatively stable ratio existed between S
alpha emitters and gamma or beta emitters. One could then measure gamma or
beta radiation and calculate the alpha hazard. As beta and gamma radiation
decreased, however, alpha radiation remained because of the long decay time of
the plutonium and other alpha emitters.

EFFECTS EXPERIMENTS

Central to the test series was the experimental program. This program and
its requirements dictated the form of the test organization and the detail of
personnel participation. CROSSROADS had two experimental programs. The first
was to determine the effects of nuclear detonations on animals and on military
equipment such as ships, aircraft. and various supplies. The second program .0
was to measure weapon phenomena such as heat, blast, radiation, and wave ac-
tion. CROSSROADS was not a weapon development operation; the bombs used were
of the same design as the one dropped on Nagasaki.

Effects experiments were intended to acquire urgently needed military data.
These experiments may be classed into two general kinds. The first class of .0

measurements was made to document the hostile environment created by the nu-
clear detonation. The second class of effects experiments documented the re-
sponse of systems to the hostile environment; these measurements are termed
systems response experiments.

Environmental Measurements

The purpose of environmental effects measurements was to gain a comprehen-
sive view of the hostile environment created by a nuclear detonation to allow
military planners to design survivable military hardware and systems and to
train personnel to survive. Examples of environmental measurements taken at
CROSSROADS include static (crushing) and dynamic (blast) pressure, heat gener- .
ated by the detonation, and fallout radiation. Measurement techniques employed
for CROSSROADS varied with the effects being measured, but usually measuring
devices were placed at a variety of ranges from surface zero and their measure-
ments recorded in some way. Many types of gauges and data-recording techniques
were used. Measuring devices or instruments were airborne, underwater, on
shore towers, or on a ttchnical support ve!sel: the majority uere placed on •
target vessels (Reference C.9.208, p. 2).

Rugged, self-recording gauges were developed for blast and thermal radia-
tion measurements so that complete loss of data from a project would not occur
if instrument recovery were delayed, for example, by heavy fallout. For nuclear
radiation measurements, however, early data recovery was still desirable as .0
the gauges might be thin aluminum foil meters that could be made radioactive
by the Initial ncutrons. Early observation was necessary before the information
contained In the induced radiation pattern decayed to undetectable levels.

The potential for radiation exposure of personnel responsible for environ-
mental measurements In general depended on the proximity of the instruments to
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the device and the time that elapsed between detonation and instrument recov-
ery; the nearer in space oE time to the detonation, the greater the potential 0
for exposure.

Systems Response Experiments

To document the response of systems to the hostile environment, military
hardware (aircraft parts, ammunition, radar, petroleum, tanks, field stoves, 0
clothing, and medical equipment) was exposed to nuclear detonation effects.
Techniques used for these experiments were conceptually simple: exposure of
the system of interest and observation of Its response. Actual conduct of the
experiments was far more complex. The level of threat to which the system was
exposed almost always required measurement to properly understand the response,
necessitating an environmental experiment along with each systems response S
experiment. It was often not enough to know whether the system survived, but
rather what the effects were on the component parts and their interactions.
This required the placement of extensive instrumentation and recording devices
throughout the test area.

While the potential radiological exposure of personnel during these systems
response experiments was governed primarily by the prox.mity of personnel In
space or time to the detonation, an additional problem arose. Often, when the
exposed object was recovered for closer examination, it could be contaminated
by device debris or even be radioactive itself due to neutron activation. Per-
sonnel recovering or handling such objects could be exposed to radiation. For
this reason, reboarding parties who inspected vessels, aircraft, and equipment
after each detonation were given published guidelines and radsafe instructions
(see Appendix B).

MARSHALL ISLANDS SETTING

The Marshall Islands are In the easternmost part of the area known as
Micronesia ("tiny islands"). The Marshalls are spread over 770 thousand m12

(2 million Km2 ) of the Earth's surface, but of this area only about 70 m12

(180 km2 ) is land. Two parallel chains form the islands: Ratak (or Sunrise)
to the east, and Ralik (or Sunset) to the west; Bikini is in the Ralik chain
at its northern extreme. Figure 1 shows these islands in the Central Pacific;
Figure 2 is a map of Bikini Atoll.

A typical atoll, Bikini is a coral cap set on truncated, submerged volcanic
peaks that rise to considerable heights from the ocean floor. It consists of 27
small islands that encircle a broad lagoon 25 miles (40.2 km) long and 15 miles
(24.1 km) wide, with a maximum depth of about 200 feet (61 meters). The dry
land area, 2.72 mi2 (7 km2 ), Js covered with low, scrubby brush and coconut
and pandanus trees. The land area is concentrated In the eastern islands, from
Bikini to Eneu islands, which form about 53 percent of the land total, with 24
percent taken up by the southern section of Enidrik to Aerokoj.

Climate is tropical marine, generally warm and humid. Temperature changes
are slight, ranging from 700 to 90OF (210 to 320C). Rainfall is moder-
ate, and prolonged droughts may occur. North of the atoll Is open ocean for a
thousand miles, the only inhabited island being Wake. East of Bikini are
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several atolls, with Rongelap at 80 nmi (148 km) the closest. Storms are infre-
quent, although typhoons occur: nevertheless, both wind and sea are continuous
erosional agents. Although possible at any time, most tropical storms occur
from September to December. Cumulus clouds are abundant in the area.

The Bikini region incorporates three basic wind systems. Northeast trade
winds extend from the surface to 25,000 to 30,000 feet (7.6 to 9.1 km), upper
wezterlies from the top of the trades to the base of the tropopause at 55.000
to 60,000 feet (16.8 to 18.3 km), and Krakatoa easterlies from the tropopause
up into the stratosphere. These systems are all basically east-to-west or west-
to-east air currents. Day-to-day changes reflect relatively small north-south
components, which are markedly variable. Greatest variation occurs in the upper
westerlies, particularly during late summer and fall.

Steady northeast trade winds in the lower levels cause water at the surface
of the lagoon to flow from northeast to southwest, where it sinks to the bottom
and returns along the lower levels of the lagoon, rises to the surface along
the eastern arc of the reefs and islands, and is moved by winds to the south-
west again. Lagoon waters moving in this closed loop also mix with those of
the open ocean, resulting in a flushing action. .0

At Bikini, ocean water flows in over northern and eastern reefs and flows
out of the western portion of Eneu Channel. Water exchanges over the western
reefs with the tides, ocean water flowing In and mixing with the flood and la-
goon water flowing out with the ebb. The net rate of flushing of Bikini waters
Is such that one-half of the lagoon waters is replaced by ocean water in 22
days and the original volume will account for only 10 percent of the lagoon
volume after 2-1/2 months (Reference C.9.209, p. F-25).

During CROSSROADS, the Marshall Islands were under the jurisdiction of a
U.S. military governor who reported to the Chief of Naval Operations and ulti-
mately to the Secretary of the Navy. Since July 1947 these islands have been
part of the Trust Territory of the Pacific Islands, a strategic area trustee-
ship of the United Nations, administered by the United States (Reference A.8,
pp. 507-551).

In order to prepare Bikini Atoll for test operations, a considerable amount
of work was required in the lagoon and on the principal Islands. First, it was
necessary to clear the lagoon of Japanese mines. On 10 March a survey unit
arrived and began hydrographic and land surveys to augment the data recorded
on the available Japanese charts. After the survey several coral heads were
blasted out to permit safe navigation of large ships and to permit proper
placement of ships In the proposed target arrays. Navigational and mooring
buoys were laid in the lagoon and beacons placed on shore. On the islands,
photographic towers (Figure 7), recording stations, recreational facilities
(Figure 8), and landing facilities were constructed. This work was started on
20 March with the arrival of the 53rd Special Naval Construction Battalion,
assisted by elements of the service groups ariz minesweeping units of the
Pacific Fleet (Reference C.9.206, p. V-(B)-4).
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installed on ships and on shore to repair instruments and carry out test analy-
ses (Reference C.9.206, p. I-(B)-7).

In addition, CROSSROADS posed other problems (Reference A.1, pp. 20 through
23):

* Scientific resources were declining from wartime peaks

* The number of nontechnical Service personnel was diminish- 0
ing

* Civilian scientists participating from universities were
insistent upon returning by early September

* Army and Navy budgets were expected to become smaller after
the war

e Obsolete target vessels could not be held available Indef-
initely.

JOINT TASK FORCE ONE

JTF I was orgdnized on 11 January 1946. It followed the basic principles -
employed during World War II to develop amphibious task forces, but incorpor-
ated needs of the scientific program. The joint task force staff comprised
Army, Navy, and civilian scientific personnel. This Joint staff maintained
liaison with the War and Navy Departments, the Manhattan Engineer District,
and other government agencies.

CJTF 1 maintalned liaison with two boards of special interest, the JCS
Evaluation Board and the President's Evaluation Commission. The Evaluation
Board was to advise CJTF 1 during preparation for the tests and evaluate test
results. The Evaluation Commission was to cooperate with the War and Navy De-
partments In conducting the tests, and to undertake a study of the tests and
to submit its observations to the President along with findings, conclusions,
and recommendations (Reference C.9.206, pp. VI--(B)-l and VI-(B)-2).

JTF 1 was subdivided into eight task groups, each of which performed some
specific function. Figure 9 details the structure of JTF 1. which was head-
quartered on USS Mount McKinley (AGC-7).

Task Group l.1 (Technical Group)

Task Group (TG) 1.1 was responsible for Instrumenting all target ships and
target areas. Selected ships assigned to the group were equipped with labora-
tory facilities to service scientific instruments and record all data. The
primary mission of its Drone Boat Unit (Task Unit [TU] 1.1.3) was to obtain
early samples of radioactive water after each test and conduct remotely con-
trolled radiological reconnaissances of the lagoon area after shot BAKER. TG
1.1 also did the following:

e Operated and performed technical services

* Observed and measured physical phenomena
* Furnished technical advice and assistance.
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TG 1.1 had the following three task units, listed below with the ships on -

which they were based. .

* TU 1.1.1 (Laboratory Unit)

-- USS Albemarle (AV-5) (Flagship)

LCT-1359

-- LSM-60 (BAKER surface zero vessel)

* TU 1.1.2 (Instrumentation Unit)
-- LISS Avery Island (AG-76)/

-- USS Burleson (APA-67)

USS Cumberland Sound (AV-17)

- USS Haven (AH-12)

-- USS Kenneth Whiting (AV-14)

-- USS Wharton (AP-7) -

* TU 1.1.3 (Drone Boat Unit)

-- USS Begor (APD-127)

Task Group 1.2 (Target Vessel Group) .

TG 1.2 did the following:

* Prepared and placed target vessels for tests

* Salvaged and provided rescue assistance to damaged,
strained, or distressed vessels

0 Evacuated ships at time of tests

* Furnished boats and boat crews to the boat pool

e Provided boats from target vessels for radsafe reconnais-
sance and transport of initial inspection parties.

TG 1.2 was composed of seven task units during the testing period; their
respective ships are listed in Table 1. USS Fall River (CA-131) was the fl.ig-
ship for TG 1.2. Not all TG 1.2 ships were target ships, although most were.
Nontarget ships listed supported prepardtion, placement, and salvage of the
ta•gets. An eighth task unit, TU 1.2.12 (Kwajalein Maintenance Force), provided
radiological decontamination and ammunition removal and disposal services for
the JTF I ships moved from Bikini to Kwajalein during August and September
1946. Other activities included rollup of operations at Bikini, radiological
survey of marine life around Wotho, Rongerik, and Rongelap islands, preparation
of ships for movement to other shipyards, and aid in the training of radiolog-
ical safety school graduates who had been sent to Kwajalein for practical ex--
perlence. The unit initially consisted of about 1,500 men based ashore and on
assorted small craft as well as the following vessels:
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Table 1. Task Group 1.2 (Target Ves;el Group) ships participating
in CROSSROADS.

Task Group lark Unit Task UnIt Task Unit Task Unit Task Unit
1.2 1.2.3 1.2.4 1.2.5 1,2.6 1-2.7

Destroyer Submarine Landing Craft Merchant Type Salvage
Flagship UnIt Unit Unit Unit Unit

USS fall River (CA-131)a Destroyer Submarine LS1 Group 9 Transport ATR-O40
Disision 31 Divison III USS LST-52 Division 91 ATR-B7a

- SS Anderson USS Searaven USS LST- 125 USS Banner AIA_180a
Task Unit 1.2.1 (DO-ll ) (SS-196) (APA.bO)

Battleship and Cruiser USS lies USS Skate aSS LST-133 USS Brule ATA -15a

Unit (DD-410) (SS-305) USS LST-220 (APA-66) ATA-192
Un__ (Flagship) LISS Skpck UgSS LST-545 USS Carlisle USS Achomawia

Battleship Division 7 USS ldmson (S-S f4) USS LST-661 (APA-69) (ATF-148)

USS Arkansas (88-33) 100-T61) USS Tuna IISS Carteret USS Chickasawa
(F lagship) USS RýiLnd (SS-203) LCI Group 7 'APA-TO) (Alf -83)

aýt captured (bD-04) iSbmarine LCI-327 USS Fallon USS Clamp•
Javanese battleship) Destroyer Division 112 LCI.3?9 (APA-B1) (ARS-33)

UcS New York (88-34) 01vislon 2 USS_ Aqon LCI-332 Transport USS Conservera

Battleship Tlv~sion 9 USS Ralp _ Talbot (SS-3G8} Lc-CrN Divlsion 92 iARS-33)- a

(00-390) USS Dentuda LCI(L)-S49 USS Barrow USS Coucal
US yevaoa (liB-3b) USS Stack (SS-33S) (APA--l) (ASR-B(

USS Penn ylvania (90-231) (O0.4Zb) USS Parche LCI(L)-61S LISS Butte UAS-rn)
(Flagship) LS6 a!ýnwright (SS-364) ICT Group IS (APA-60) a

Cruiser lvision ?3 (00-419) USS PlintfJsh LISS DellI-2 er
)i|aqvh'P) (SS-3(6) I - (APA.7?) A

USS Pensacola (£A-24) ($SS Wilson LCI-h18 1SS Cttdn USS Itlah
0

Prinz tug n (captured (00-40R) LCY-84 CAPA-l7) )AN.19)

German cruiser) LC' - (P1 N a
oetruye, Lrlý1(17A USS Dawson LISS , .......

Sakawa (captureriOrtly• 1t~ ...... DARws-ndap a pturer Division 2 FAlFT (APA 49) •iapanese cruiser)IU o LCI -1112 C!.581a

USS Salt Lake Ci• M _Injnam LCI-1;3 Ilranvport LCltba
(CA.?Si Cthp 1OO-371) Divl-%Ion 93 "UFdqhlS 15 lsisse__ra LII-Tt LC1

(DO f6B} tus-sera USS Bladen LCI'IIE1a

(APA-63" L(7-(420a
ratk ___t a,. S UOr CT-l

kUnit 1.?.? U55 Mu_.gfd LCT111ba USS Bracken USS Mender"
Airraf a r (00-389) UnTit 3 0 a (APt-4) )RS2)

UarrUt utl LCT-1132a USS Br Iscoe USS Cnectaa

Carripr CIvlsi31 ('%.413) t (A t,66) AN-OS)

USS _naependence (CVL-ýO Dtstvcye' USS Catrcn USS PalrIa r-a

USS aratoqa (V-3) POD-slosr 4 teT Grcj 21 FAPA-7I) (ARSIT I -3}

LiSS !tayras LI 412C USS fII slfrcr e 1166 Preservera
(Ci.IO?) Lca 416 (APh BJ1 (A1S.USTRtUSý ýene~a I'SS Rý,',me,a

P•~Ic T705_ ---- -- ... . . ... . - --

tO-403) (APA 8h) (04S 4•}
tC' 81? USS Niaqira L;S StakamauorA
tCI.;013 OWPA.87) (AN-B

tC-!IS Iapot uSý Sunzo~ka

111-11B/ Division 94 -. W)

LC:-!,37 USS•L1na •.•de~
S. ... (ASR 1)

iCI-126Ba (APAS 8)

tl.1341a USs Ar temls
3  0

(AKA -1)
[(1.1377T-/as~v j

______ 115 Gascora~3e
. tCI 415a (APA B5)

arlontarget vessel%. Mtse i laneou;

"'.10 PB21-S, Coronado seaplanes were a:so mo.-red in the t•.-get ARV -13

array. They were not assIgreo iv avn task unit. YO-IbO
t
bAKIR tirget only. YOG 83 •
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USS Conserver (ARS-39) APL-27

USS Current (ARS-22) LCI-329

USS Geneva (APA-86) LCI(L)-549

USS Haven (AH-12) LCI(L)-615

YF-753

Task Group 1.3 (Transport Group)

TG 1.3 transported personnel and equipment to Bikini Atoll as well as
evacuating personnel of the Target Vessel Group. It also furnished boats and
boat crews to the boat pool, supplied two AKAs and two LSTs for the construc-
tion unit, and transported and quartered the press and observers. This task
group was composed of three task units; their respective ships are listed
below.

TU 1.3.1 (Transport Group)

Transport Division 31

USS Bayfield (APA-33) USS Ottawa (AKA-101)

USS Bexar (APA-227) USS Rockbridge (APA-228)

USS Bottlneau (APA-235) USS Rockingham (APA-229)

USS George Clyier (APA-27) USS Rockwall (APA-230)

USS Henrico (APA-45) USS Rolette (AKA-99)

USS LST-817 USS Saint Croix (APA-231)

USS LST--881

TU 1.3.2 (Press Unit)

USS Appalachian (AGC-l)

TU 1.3.3 (Observer Unit)

USS Blue Ridge (AGC-2)

USS Panamint (AGC-13) -

An alphabetically arranged list of participating target and support ships,
which Includes a summary of their activities, forms Appendix A of this report.

Task Group 1.4 (Army Ground Group)

TG 1.4 was responsible for determining damage to selected Army equipment
exposed at varying distances from the detonatLon point and measuring radii of
effectiveness for each detonation. Each of the operating task units had Army
equipment on certain ships and on Bikini Island for exposure to the nuclear
detonations. Figure 10 shows the TG 1.4 organization. Each unit had inspection
teams that were assigned to target ships and responsible for loading, securing, -

maintaining, and inspecting assigned test Items. These teams also instructed
crews of each target ship concerning exposed test items. Teams were to reboard
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HEADQUARTERS

COMMANDER
TASK GROUP 1.4

ARMY GROUND GROUP

TASK UNIT 1.4.1 TASK UNIT 1.4.3 TASK UNIT 1.4.5

ENGINEER UNIT ORDNANCE UNIT QUARTERMASTER UNIT
,6 INSPECTION TEAMSi (9 INSPECTION TEAMSi (1l INSPECTION TEAMS)

TASK UNIT 1.4.2 TASK UNIT 1.4.4 TASK UNIT 14.6

SIGNAL UNIT CHEMICAL UNIT AIR UNIT
(6 INSPECTION TEAMS) (6 INSPECTION TEAMSi (3 INSPECTION TEAMS,

Figure 10. Task Group 1.4 organization, Operation CROSSROADS.

ships after the tests when ships were radiologically cleared and safe for
boarding (Reference C.9.149, p. 3). TG 1.4 was composed of a headquarters and
the following six operating task unlts:

"* TU 1.4.1 (Engineer Unit)

"* TU 1.4.2 (Signal Unit)

"* TU 1.4.3 (Ordnance Unit)

"* TU 1.4.4 (Chemical Unit)

* TU 1.4.5 (Quartermaster Unit)

* TU 1.4.6 (Air Unit).

Task Group 1.5 (Army Air Group) 0

TG 1.5. the Army Air Group, composed of provisional Army Air Forces units,
was assigned the mission of dropping the ABLE weapon on the target array in
Bikini Lagoon. In addition, it furnished aircraft, facilities, and crews for
photography, weather reconnaissance, air-sea rescue, cloud sampling, pressure
gauge drops, and air transport. Table 2 lists the Army aircraft used during _•
CROSSROADS. B-29s and F-13s, which were modified B-29s, have become inter-
mingled at some points in the historical accounts of Army Air Group operations.
The totals for each shown here are correct by most accounts. TG 1.5 was com-
posed of the following 10 task units (as shown in Figure 11).

TASK UNIT 1.5.1 (TACTICAL OPERATIONS UNIT). TU 1.5.1 trained c'ews, pre-
pared equipment for the tests, airdropped the test ABLE weapon, set up the air
search radar in the Bikini area, and provided radar analyses of practice bomb
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Table 2 krmy aircraft, CROSSRCADS.

Task Unit Type Quantity Mission

1.5.1 6 29 1 Command

B-29 1 Bomb drop

6-29 2 Pressure gauge ý,'op
a

F-13 Radiological reconnaissance
B-29 3 Spar,-

!.5.2 C-54 2 Photograpnic

F-13b 8 Photographic •

1.5.3 B-l lU Drone samplers

B-17 6 Drone controllers

1.5.4 C-62-0 Transport

C-•41 0 Transport

1.5.6 This unit was comoined with TU 1.5.3 before ABLE and
BAKER tests.

1.5.7 WB-29 3 Weather reconnaissance .

1.5.8 B-29 2 Radio broadcast, press, observation

C-54d ---

1.5.9 B-l 2 Air-sea rescue

Notes:
aBorrowed from TU 1.5.2.

B-29s modified for photography.

CIncludes those used to carry supplies to and from the continental _0

United States.
d Borrowed from TU 1.5.4 on shot days.

Source: Reference C.9.189, p. VII-E, Appendix I1.
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COMMANDER
TASK GROUP 1.5

ARMY AIR GROUP

TASK UNIT 1.6.1 INTRirAT4 NNT N AK UNIT 111 TASK UNIT 155. TASK UNIT 1.5_

TeACTICAL TEIT CEUIR EMENT AI SRVICE NT IEONE UNIT AURTMYIS RESCUE UNI

TASK UNIT 165.2 TASK UNIT 1.5,1 TASK UNIT 1.5.6 TASK UNIT 1.6.6 TASK UNIT 1.5.10

APiMY AIR PHOTO AIR TRANSPORTATION ARMY DRONE UNIT AIR ORIENTATION UNI ICADOUAATEAS
UNIT UNIT AIR UNIT

NOTE TASK UT 1 53 AND TASP UNIT I 56WERE .
CO%'INEO AND OEAME ON( UNIT

Figure 11. Task Group 1.5 organization, Operation CROSSROADS.

runs. It also operated two B-29s that dropped pressure gauges during each test.
In addition, after each detonation It tracked the radioactive clouds and sam-
pled air around the clouds. The unit was based on Kwajalein Island. -

TASK UNIT 1.5.2 (ARMY AIR PHOTOGRAPHIC UNIT). TU 1.5.2 conducted air photo-
graphic operations and furnished aircraft for radiological reconnaissance
flights. It was stationed on Kwajalein Island.

TASK UNIT 1.5.3 (INSTRUMENTATION AND TEST REQUIREMENTS UNIT). TU 1.5.3 and A

TU 1.5.6 (Army Drone Unit) were combined before the operation began. It was
responsible for providing the B-17 drone and B-17 drone-controller aircraft
for cloud-sampling operations. The drone mission required that the unit provide
and maintain special equipment for sampling and for drone control operations.
This included special cameras mounted in the drones. This unit was located on
Enewetak Island.

TASK UNIT 1.5.4 (AIR TRANSPORT UNIT). TU 1.5.4 provided airlift for per-
sonnel, supplies, and equipment between Roswell Army Air Field, New Mexico,
and the Pacific Test Area. It also provided air shuttle service among KwaJa-
lein, Bikini, and Enewetak Islands. Both C-46s and C-54s were available. This
unit, stationed on Kwajalein Island, was responsible to assist in evacuating
Enewetak Island in case of radiological danger to personnel on that island,

TASK UNIT 1.5.5 (AIR SERVICE UNIT). TU 1.5.5 serviced and maintained Army
aircraft at Kwajaleln Island. In addition to service and maintenance person-
nel, the task unit had engineers, military policemen, and weather-forecasting
personnel.

TASK UNIT 1.5.7 (ARMY AIR WEATHER RECONNAISSANCE UNIT). TU 1.5.7 had three
WB-29 aircraft with crews trained In weather reconnaissance. It flew long-range
weather reconnaissance missions before each test. This unit was located on
Kwajalein Island.

TASK UNIT 1.5.8 (AIR ORIENTATION UNIT). TU 1.5.8, based on Kwajalein
Island, was responsible for accommodating visitors, observers, the press, and
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news broadcasters. It flew these groups In two B-29s and two borrowed C-54s toI witness CROSSROADS detonations.

TASK UNITS 1.5.9 (AIR-SEA RESCUE UNIT). 2'U 1.5.9 was initially part of TU
1.5.3 but was made a separate unit befOre testing started. It had two B-17
aircraft (called "Dumbos") for air-sea rescue and provided coverage between

Enewetak and Bikini. The unit was based on Enewetak Island.

TASK UNIT 1.5.10 (HEADQUARTERS. AIR UNIT). TU 1.5.10 contained the conmmand
and staff elements of TG 1.5. It was based on Kwajalein Island and operated
the task group headquarters. It was also known as, Hq TGO 1.5 (Reference B.5.1).

W Task Group 1.6 (Navy Air Group)

TG 1.6 had three different functions: drone plane and drone boat control,
aerial photography, and seaplane transportation. TPG 1.6 was composed of four
task unilts:

'PU 1.6.1 (Drone Carrier Unit)

TE 1.6.11

USS Shangri-La (CV-38)

TE 1.6.12

USS C.harles P. Cecil (DD-835)

USS Furse (DD-882)

USS Newman K. Perry (DD-883)

USS Turner (DD-834)

TE 1.6.13 (Navy Field Recovery Subunit,
NAB Rol-Namur, Kwajalein)

TE 1.6.14

Air Development Squadron 2 MV-2)

'PU 1.6.2 (Photo Carrier Unit)

OSS Saidor (CVE-117)

Plane guard destroyers from TE 1.6.12 as assigned.

'PU 1.6.3 (Seaplane Unit, NAB Ebeye Island, Kwajalein)

Patrol Seaplane Squadron 32 (VPB-32)

Air-Rescue Squadron 4 (VH-4)

Carrier Aircraft Service Unit (Fleet) 34 (C;ASU(F]-34)

TU 1.6.4 (seaplane Tender, Bikini)

USS Orca (AVP-49).

Shapqgri-La carriled drone aircraft and operated off Rot island, Kwajalein,

* where an airfield was used for landing and e;:.perirnenting with drone planes.
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Between tests, Saidor operated from Bikini Lagoon with drone boat control and
photographic unit personnel on board. Except on ABLE and BAKER days, Orca was
stationed at Bikini as a terminal and service unit for transport seaplanes.
The ship maintained seaplane runways and furnished overhaul servicing required
for all planes on turn-around service (Reference C.9.206, p. V-B-l0).

Task Group 1.7 (Destroyer Surface Patrol Group)

TG 1.7 performed the following tasks during CROSSROADS: •

"* Furnished radsafe patrols

"* Anchored one ship at Bikini Atoll lagoon entrance, except
when it was evacuated, and supplied arrival information to
incoming vessels

"* Advised the Sentor Officer Present Afloat (SOPA) about
each arrival and departure from Bikini Lagoon

"* Deployed two destroyers to act as approach markers for the
bombing aircraft in test ABLE.

TG 1.7 was composed of only one task unit, TU 1.7.1 (Destroyer Squadron .O

Unit), and contained the following ships.

Destroyer Division 71

USS Barton (DD-722) (Flagship) USS O'Brien (DD-725)

USS Laffey (DD-724) USS Walke (DD-723)

USS Lowry (DD-770)

Destroyer Division 72

USS Allen M. Sumner (DD-692) USS Moale (DD-693)

USS Ingraham (DD-694) USS Robert K. Huntington (DD-781) * .

Task Group 1.8 (Service Group)

This task group had the following responsibilties:

* Base facilities and services including repair, fuel, water,
mdIl service (USS LST-861); general supply, provisions,
hospital, and recreation (USS LST-388)

* Island commander functions for land areas of Bikini Atoll,
such as policing recreational areas, conducting shore pa-
trol, and controlling boat traffic at landings

* Boat services .

* Medical and hospital services

9 Quarters and laboratory facilities or USS Fulton (AS-ll)
for the Oceanographic Wave Measurement Group

e Surveys in accordance with the Oceanographic Survey Plan 6

* Construction in accordance with Logistic Plan

41
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o LCI shuttle service between Bikini and Kwajalein atolls

o Evacuation of Rongerik Atoll population if necessary.

TG 1.8 was composed of the following six task units (Reference B.0.1, pp.

5 and W).

TU 1.8.1 (Repair and Service Unit)

USS Alax (AR-6) USS Sioux (ATF-75)

ARD-29 USS Sphinx (ARL-24)

ATA-124 USS Telamon (ARB-8)

ATA-187 USS Tombigbee (AOG-ll)

USS Cebu (ARG-6) USS Wenatchee (ATF-118)

USS Chikaskia (AO-54) USS Wildcat (AW-2)

USS Chowanoc (ATF-100) YC-1009

USS Coasters Harbor (AG-74) YF-385

USS Creon (ARL-ll) YF-733

USS Dixie (AD-14) (Flagship) YF-734

USS Enoree (AO-69) YF-735

USS Fulton (AS-li) YF-752

USS Hesperia (AKS-13) YF-753

USS Limestone (IX-158) YF-754

USS LST-388 YF-990

USS LST-861 YF-991

USS Munsee (ATF-107) YF-992

USS Phaon (ARB-3) YO-132

USS Pollux (AKS-4) YO-199

USS Quartz (IX-150) YOG-63

USS Severn (AO-61) YOG-70

YW-92

TU 1.8.2 -- No units assigned

TU 1.8.3 (Dispatch Boat and Boat Pool) 0

USS Gunston Hall (LSD-5) LCT-1361 PGM-29

LCI(L)-977 LCT-1461 PGM-31

LCI(L)-1091 PGM-23 PGM-32

LCI(L)-1062 PGM-24 USS Presque Isle (APR-44) -

LCI(L)-1067 PGM-25 USS San Marcos (LSD-25)
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TU 1.8.4 (Medical Unit)

USS Benevolence (AH-13)
USS Bountiful (AH-9)

TU 1.8.5 (Survey Unit)

USS Bowditch (AGS-4)

USS James M. Gillis (AGS-13)

USS John Blish (AGS-10)

YMS-354

YMS-358

YM'S-413 .

YP-636

TU 1.8.6 (Construction Unit)

53rd Construction Battalion (later, Construction Battalion
Detachment 1156) .0

TU 1.8.7 (Rongerik Evacuation Unit)

USS LST-871

USS LST-989

POST-OPERATION ORGANIZATION AND ACTIVITIES

After 7 September all survey and construction activites at Bikini were
rapidly brought to a close, and the atoll was evacuated by 26 September 1946.
Following a meeting on the Weit Coast from 17 to 20 September concerning de-
contamination procedures, some officers from JTF 1 were ordered to temporary
duty under Commander Western Sea Frontier to follow up and coordinate the de-
contamination, monitoring, and clearance of exposed ships. On 24 September, In
a joint speedletter, the Bureau of Ships and the Bureau of Medicine and Surgery
assumed responsibility for giving final radiological ship clearances and pre-
scribed detailed decontamination and clearance procedures. JTF I was formally
dissolved on 1 November: Its successor was a JCS committee, the Joint CROSS- Ap
ROADS Committee, whose task was to oversee the final test activities, publish
the final reports, and supervise the Bikini Resurvey Operation of summer 1947,
described In Chapter 6 (Reference C.9.206, pp. V-(D)-5 through V-(D)-7).

-4
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CHAPTER 2

RADIOLOGICAL SAFETY

PLANNING _0

Proposals to test atomic weapon effects on ships were made at the end of
World War II, but the first discussion of radiological safety appears to have
occurred at a meeting held 8 December 1945. Among those attending were the com-
manding general of the Manhattan Engineer District, the chief of the District's
Medical section, and a Navy officer closely associated with the atomic bomb
project and trained in chemical warfare technology. This officer became Safety
Advisor to Commander Joint Task Force I (CJTF 1) and headed the task force
safety organlz: :ion. The chief of the medical section, an Army medical officer,
became Radiological Safety Advisor to CJTF 1 and headed the task force Radio-
logical Safety Section within the safety organization (Reference A.1, pp. 9,
48, and 49; Reference B.O.1; Reference C.9.206. pp. VII-(C)-l and VII-(C)-2).

During the next several months, training of radiological safety (radsafe)
personnel, organization of the radsafe unit, and writing of the radsafe plan
went forward, By 15 December medical officers from the Army, Navy, and Public
Health Service had been selected for training in radiological safety. The
Manhattan Engineer District took responsibility for radiological safety as the S
result of a meeting on 7 January 1946 between the joint task force commander
deslgpate and the commanding general of the Manhattan Engineering District.
The Safety Advisor, the Radiological Safety Advisor, and the Radiological
Safety Section were part of the joint task force from the time of Its formal
establishment on 11 January 1946. By April 15 a radsafe plan was submitted
to CJTF 1. The plan was approved with revisions on 28 April. The plan under-
went no significant revisions until after shot ABLE (Reference C.9.206, pp.
VII-(C)-l and VII-(C)-2). Relevant portions are reproduced in Appendix B.

Radiological safety, however, was only part of the task force's comprehen-
sive safety program. It also included protecting personnel from fire, explo-
sions, and toxic material. By exposing a fleet of warships, many loaded with
ammunition, fuel. and lubricants, to nuclear explosions, the task force added
nuclear safety to the many concerns damage control officers had faced for
years.

The radsafe plan emphasized detection and avoidance of radiation to protect
personnel. Systematic reconnaissance was to begin shortly alter each detona-
tion. Navy patrol seaplanes (PBMs) were to conduct aerial surveys over the
lagoon and destroyers were to patrol the open ocean upwind and downwind of the
atoll. Drone patrol boats were to enter the lagoon first to take water samples.
Radsafe monitors aboard gunboats (PGMs) and landing craft (LCPLs) were to mea-
sure the lagoon's radioactivity. f-29s were to track the nuclear cloud. Radsafe
monitors were to accompany all units and working parties reentering the target
area to recover data or work on the target vessels.
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RADIOLOGICAL SAFETY RESPONSIBILITY AND ORGANIZATION

Although the Manhattan Engineer District had taken responsibility for
radiological safety at CROSSROADS. the District's role actually consisted of
providing radsafe equipment and senior radsafe personnel. CJTF i was in command
at Bikini and major radsafe orders were issued in his name. A Radiological
Safety Section was established to advise CJTF ' in this area and to implement ".
his orders. Its chief was also CJTF l's Radiological Safety Advisor. During •
test operations the section operated directly under the JTF I Assistant Chief
of Staff for Operations. For the purposes of technical advice and instrumenta-
tion, the Radiological Safety Section reported to the Technical Director. This
dual chain of command caused no difficulty during CROSSROADS (Reference
C.9.206, p. VII-(C)-2).

The mission of the Radiological Safety Section was (Reference B.O.l. p.
E-II-l):

to protect personnel from the hazards peculiar to the
use of the atomic bomb during Operation CROSSROADS and to
enable personnel to return safely to the target area at the
earliest possible moment.

The task force operation plan specified the following elements for the
Radiological Safety Section (Reference B.O.1, p. E-II-l):

1. Radiological Safety Control Unit

2. Radiological Safety Advisory Board

3. Radiological Safety Reconnaissance Units

4. Radiological Safety Monitor-Advisors

5. Radiological Safety Technical Service Units.

Documents written during CROSSROADS provide aiditional details on the section's
organization. Figure 12 gives a composite picture based on information from
the available sources.

The section chief, his staff, and supporting personnel, such as clerks and
radiomen, made up the Radiological Safety Control Unit, based aboard USS Mount _
McKinley (AGC-7), the task force flagship. They were to (1) receive, plot, and
analyze radiological data from all sources, (2) control the radsafe recorinais-
sance units, and (3) advise CJTF 1 on the I ation and amount of radioactivlty.
They were also to predict the path of thf radioactive cloud and the pool of
radioactive water.

The Committee for Review of Radiological Safety Measures functioned during
most of Its existence at Bikini under the title of Medico-Legal Board. It was
convened on 15 June 1946 by the chief of the Radsafe Section, after which it
met Irregularly at his call or when one of more of its members felt a matter
required its attention. Initially, it served to evaluate tne regulations and
safety measures adopted to protect personnel from radiological hazards. Later
the board initiated a number of investigations, believing itself warranted in
defining its own field of action. A total of 14 men served on the board at one
time or another. All were madical doctors, specializing in radiology or with
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JOINT TASK FORCE 1

SAFETY OFFICER

loRADIOLOGICAL 11FETY
CONTROL UNIT ISSECTION CHIEF'

_ _ _ _ _ _ __ , I I A D V ISO R Y 30 A R D S 1

AOVSOR TO EXECUTIVE AIDE TO THE ADVISORY MEDICOLE
CTON OFFICER SECTION CHIEF BOARD BOAA.?o.

OPERATONS .TECHNICAL

ANDI L OARD I INSTRUMENTS P1A10AETRY ANNLNSIS

I ANOl ,J I
I OPEATIRNS TANSPORTATIN TEIAL SER ICES UNITS

I THE CHIEF OF THE RADIOLOGICAL SAEFTY SECTION ALSO SIERS.. AS.1A.IOL_.;ICAL
RADIOLOGICAL SAFETY SAFETr ADVISOR TO COMMADIFR 1'IN1 TASK FORCE I THE RELATIONSHIP OF THE

URAD"IOLOGICAL SAFETY ADVISOR ANl THE RADIOLOGICAL SAFETV SECTION TO THERECONNAISSANCE UNITS R.ST OF THE TASK FORCE WAS TWOFOLD FOR PURPOSES OF INSTRUMENIATION
I D OIDECHNICAL ADVICE. AND REPORTS. THE RADIOLOGICAL SAFETY ADVISOR AND THE

A SECTION WERE UNDER THE TECHNICAL OIRFCIOR DUR,FG THE OFERATIONd 1 -01" -

EV. . T, E AOICLCZ;ICAL SAýETY ACVITeO kCTTO AS A MEMBER OF THE 5TVL ITT
COMMANDER )OINT TASK FORCE¢ ,AND THE SECTION OPERATED DIRECTLY UNDER•
THE ASSISTANT CII1EF OF STAFF TFOn OPERATIONS

STHIS BOARD• CONVENED AS THE COMMITTEE F:OR RCEVIEVWOf RADIOLOGICAL SACIETY

MEASU7ES BUT SOON BEGAN TO USE THE TITLE MEDICO LEGAL BOARD IT WAS AP
POINTED BY TFI" RADIOLOGICAL SAFETY CHIEF TO PROVIDE PERSONAL ADVICE

Figure 12. 'Organization of the Radiological Safety Section, CROSSROADS
(sources: References C.9.206, 8.0.2, B.0.4, and 8.0.7).

radiation safety experience. The board held 14 meetings and considered such
topics a.; the plutonium hazard, permissible beta exposure, fission products In
the air. decontamination of personnel, control of overdoses, urinalyses, blood
counts, monitoring procedures, and removal of equipment from target vessels
(References B.O.7, C.O.5, C.O.6, C.O.7. C.O.B and C.O.9b).

Planning called for each radsafe reconnaissance unit to consist of a moni-
tor and one or more assistants. Initially, units were assigned as follows: two
for PBMs, two for HSO-l helicopters, nine for destroyers, six for PGMs on la- ... ".
goon patrol, twenty for LCPLs on lagoon patrol, six for cloud-tracking air-
craft. and two for drone boat operations (Reference B.0.l. p. E-II-l). However,
as ABLE shot approached it became clear that many more monitors would be
needed; In fact, over 225 monitors were used for each of the two shots (Refer-
ence C.9.206, p. VII-C-5).

Radsafe monitor-advisors were assigned to commands and aircraft likely to
encounter radioactivity. The major function of these monitors was to advise
their commands and pilots on radiological safety. In addition, they had a
reconnaissance function. Thus, they could quickly communicate with the radsafe
control unit to report radiation levels and receive advice on safety measures
(Reference B.O.l, p. E-IT-8).
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The Radiological Safety Technical Service Units were composed of instrument
repair personnel, photometrists, and analysts. The instrument repair personnel
maintained, repaired, and calibrated all instruments used by the radsafe sec-
tion. They supplied monitoring equipment to all aircraft operating in the test
area that did not carry monitors, and they trained pilots in use of that equip-
ment. The photometrists (dosimetry technicians) calibrated film dosimetry
badges, prepared casualty and personnel badges, processed film from badges
that had been worn, calculated exposure from film data, and recorded the re-
sults. Analysts collected and analyzed samples of water, soil, and marine life
for radioactivity (Reference B.0.1, p. E-II-8: Reference B.0.4).

PERSONNEL PROTECTION

Tolerance Exposure

The Operation Plan set the maximum allowable dose or tolerance for exposure
over a long period at 0.1 roentgen (R) per 24 hours (Reference B.0.1, p.
E-I-3). The National Bureau of Standards had established that limit in 1934,
and it was used in manufacturing plants in the United States (Reference B.O.8).
The Chief of the Radsafe Section stated that this dosage was based on 2 to
2-1/2 years of experiments with dogs, mice, and fruit flies, and on experience
with a workforce of 8,000 people (Reference B.O.9). The Operation Plan also
stated that an individual was not to have a total exposure of over 50 of 60 R
in 2 weeks. If an individual received 10 R in I day or 60 R in 2 weeks he was
to be withdrawn from active participation In the operation (Reference B.O.1
p. E-I-3). Such action was never required. The highest accumulated recorded
exposure for the operation was 3.72 R, which was received by an Army assistant j

radsafe monitor badged for 6 days. The highest number of badges issued to a
single Individual was 19. He also was a radsafe monitor and his cumulative
exposure was 2.48 R.

Provision was made for special situations (Reference B.0.l, p. E-II-9)
that might:

permit the assuming of a calculated risk in order to let
certain key personnel enter a hazardous area to make highly
desirable observations when the total amount of radiation to
be received is less than 10 roentgen units. This may be per-
mitted only on direct instructions from Radiological Safety
Control. Details of the situation and clearance therefore
will be carefully logged by the accompanying monitor and at
Radiological Safety Control.

There is no record that this special provision was invoked during the opera-
tion. .o

On 5 August the Medico-Legal Board recommended that three monitors refrain
from monitoring for 1 or 2 days because of badge readings In excess of 0.1 R
(Reference C.0.10). Later, monitors who exceeded the tolerance were removed
from work on USS Salt Lake City (CA-25) (Reference C.0.11).
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FIlm Badges

Two types of film badges were used at CROSSROADS. One type, called a per-
sonnel or mission badge, had a range from 0 to 2 R. Badges were issued to some
of the men about to enter possibly radioactive areas and most badges were col-
lected after the men returned, usually the same day. Some badges were worn for
2 or 3 days, and a few worn for as long as 9 days have been noted. Each badge
contained a piece of Kodak Type K double-coat film in a dental film packet
holder. Strips of lead were crossed over the film at right angles, leaving the
film's corners without lead covering. Each badge was sealed in a tropical
weather-proof envelope to protect It against the hot, humid Bikini climate
(Reference C.0.5, p. 2-2).

The badges were designed to measure both beta and gamma exposure, but the
beta readings obtained and recorded are now considered questionable (Reference
C.13.2). There are several reasons for this. One is that the response of the
double-coated film dosimeter emulsions depends on the energy of the beta par-
ticles they are exposed to. Unless additional thin metal foils are used over
the films to filter or sort the beta radiation into known energy groups, or
unless the energy distribution of the beta radiation is otherwise known, very
large errors In interpreting the film darkening can result. There also appear
to have been some incorrect assumptions made concerning whether gamma as well
as beta would darken the unfiltered areas (Reference C.13.2). Despite the
doubtfulness of the validity of the beta readings, the values as originally
assigned have been accepted and used in total dose assignment in the NTPR pro-
gram (Reference C.13.2).

After a badge was returned to the Radsafe Section, the photometrists of
the Radiological Safety Technical Service Units developed the film in it and
measured the film's optical density. This was a measure of the amount of radia-
tion to which the film had been exposed. The film number, the wearer's last
name, and the exposure date and time were written on a line on the left-hand
page of an open ledger book of the type then widely used by Federal agencies. --
Sometimes the individual's first name, initials, or rank were written in. Some-
times the name of the ship where he was quartered or, more often, the target
ship on which he had worked that day was entered. If the badge had been used
on an island or ship as a radiation recorder, the location information was
recorded instead of a person's name. Optical densities under the lead cross
and on the corners of the badge were entered on the right-hand page. The radia-
tion exposure was calculated from these densities and recorded as the final
beta and gamma readings at the page's far right. Years later, the pages were
removed from the ledgers and microfilmed. Information from badges worn during "
September, October, November, and December of 1946 was recorded on large (5- x
8-inch) cards for each individual.

Neither the detached pages nor the microfilm is easy to work with. The pen-
manship of the radsafe staff is not always legible, and incomplete identifl-

C. cation of the badge wearers and inconsistent ship identifiers are additional
problems. In 1968 the Reynolds Electrical and Engineering Company (REECo)
transferred the information from the ledgers to a computer data base, allowing
easier manipulation and analysis of the material. The REECo list is used as
the basis of the personnel exposures in this report.
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Multiflim badges, called casualty badges, were used to record high-range
exposures. They were placed aboard a small number of ships and aircraft that
might enter areas of high radiation. Casualty badges were also placed aboard 0
target ships as part of the scientific program to determine exposure from the
detonations.

Radiological Safety Instruments

CROSSROADS requirements for radsafe instruments turned out to be far "
greater than had been expected when planning for the operation began. No com-
prehensive program existed for development and manufacture of rugged instru-
ments for use under field conditions; thus, the head of the Radsafe Sect~on
had to make do with what the Manhattan Engineer District could provide from
its inventory and what the Victoreen Instrument Company could manufacture
quic'ly (Reference C.11.1: Reference C.0.12, p. 18).

Each monitor unit or monitor-advisor was equipped with a Geiger-Mueller
counter (X-263 Survey Meter) and an ionization meter (Model 247 Survey Meter).
as well as other equipment, depending on the nature of the mission (Reference
B.0.1, pp. E-II-2 through E-II-8).

The X-263 measured beta and gamma radiation from about 0.001 R/24 hours to
about 0.4 R/24 hours (References B.0.10 and C.0.13). This range made the meter
too sensitive for some radiation fields encountered during CROSSROADS (Refer-
ence A.2, pp. 7 and 8). The X-263 proved too delicate to function consistenily
under field conditions (Reference C.0.14. p. 3). Three hundred twenty of these
instruments were available 2 days before BAKER (Reference C.0.12, p. 9). Every
monitor tried to have three or four of them to assure that at least one would
be working when he reached his post (Reference C.0.15, p. 3).

The 263 G.M. Set, an older version of the same instrument, also was used
at Bikini, but information is lacking on the number available. Experienced
monitors preferred it whenever accurate and reliable data were required (Ref- ... e
erence C.0.12. p. 18).

The 247 Survey Meter measured gamma radiation only. Its range was from 0.5
to 200 R/24 hours, and it was often used for measuring intensities beyond the
range of the X-263. It was rugged, spray resistant, and held its calibration
well (Reference A.2. pp. 7 and 8; Reference C.0.12, p. 23). Twenty of these 0
were available for monltoring after the BAKER detonation (Reference C.0.14,
p. 3).

Pocket dosimeters were designed to measure cumulative gamma dose up to
* about 0.3 R. About 160 were issued for the BAKER test. They were relatively

rugged and easy to repair. Apparently they were often issued to divers (Ref-
erence C.0.i2, pp. 27 and 28).

Several other instruments were available to the monitors, although in
numbers smaller than the X-263, the 247. and the pocket dosimeter. The L&W

• survey meter measured between 0.001 and 25 R/P24 hours. Twelve were in service
following BAKER. They were used mostly by boarding parties and by special 0
groups, such as the target monitor group. The head of the monitor group wrote
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that the L&W meter was the most reliable instrument for these measurements
because it was energy-Independent and insensitive to temperature and humidity
changes (Reference C.0.16). Six assault meters, brought out by Individual mon-
itors, were used during the operation. They were very rugged and ideal for
quick and rough determination of radiation levels from 0.1 to 10 R/24 hours.
They proved useful for boarding ships and similar operations (Reference C.0.12,
p. 31). The "cutle pie" survey meter was a small instrument capable of measur-
ing beta and gamma radiation up to 100 R/24 hours. Few of these were available
for CROSSROADS, but a monitor aboard PGM-32 after BAKER used one and decided
it was an excellent portable rate meter (Reference C.0.15, p. 4).

The task force had several instruments for measuring alpha contamination.
None, however, proved reliable for field surveys. Photographs of task force
activities show the Zeus counting meter, the Zeuto, and the X-323. These three
instruments were mentioned In training lectures for monitors (References C.0.17
and B.0.11). One or all may have been the Poppy or Walkie Poppy referred to in
radsafe reports after BAKER. The three devices appear to have been small, and
each had a carrying handle, but apparently they did not work well outside of
USS Haven's (AH-12) air-conditioned laboratories in the hot, humid Bikini cli-
mate (Reference C.C.14, p. 4). In addition, the Radsafe Section had five Filter ,
Queen Air Samplers. Basically, these were tank-type vacuum cleaners with an
alpha detector and filter paper mounted in the intake tube. Samples collected
in the filter papers aboaLd the target ships had to be returned to Haven where
alpha counts were made. Initially, the alpha detectors worked well. but humid-
Ity, along with personnel opening the detectors improperly, caused them to fall
(Reference C.0.12, pp. 8 and 9).

Personnel Decontamination

Personnel working in radioactive areas sometimes picked up radioactive
particles on their bodies and their clothing. Procedures were established to
minimize the spread of this contamination and potential internal and external
exposure from these radioactive sources. The procedures spelled out for the
USS Alax (AR-6) crew working on repair of Salt Lake City following BAKER were
typical and are summarized in the following paragraphs.

Aax crewmembers slated for work on Salt Lake City left their own compart-
ments wearing only their own shoes. These shoes were removed and left in a 0
compartment adjacent tc a designated head (bathroom) where the men donned work
clothing. They then left Ajax via a Jacobs ladder into a small boat while
carrying canvas gloves and shoe covers. The gloves and shoe covers were put on
Immediately before boarding the target ship for work and were taken off just
before leaving.

Upon return to Ajax, the men boarded by Jacobs ladder and went to the upper
deck where they were monitored. They walked only on a deck covering, which
presumably was disposed of after use. The men first washed their hands and
forearms with hot water and salt-water soap. Tnen each man washed his own
clothing, These were first scrubbed in i-ot water and salt-water soap and then
rinsod in a special hot rinse and rinsed again in plain hot water. The clothes
were hung on lines to dry on the upper deck.
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Clothing so contaminated that it read more than 0.10 R/24 hours (g9Iflf)
was placed In paper bags, and radiation was allowed to decay for a Perizjd rif
time before the clothing was washed. If the radiation did not decrease to less
than 0.10 R/24 hours, the clothing was disposed of at sea.

After the clothing had been washed or put aside to cool, the men tcjok a
shower in the decontamination head in a designated stall with hot water, thor-
oughly soaping themselves with salt-water soap. They then proceeded to a sivcoCd . -

stall where they again showered with ordinary soap. The men were MonitOrtd
again and if free of contamination could return to their own compartrvInltý;
otherwise they continued showering (Reference B.0.12).

Commander Task Group (CTG) 1.2 set a slightly lower radiation level, 0.05
R/24 hours, above which the clothing was to be disposed of at sea. The coltafn-
inated clothing was to be bundled and weighted and the Radsafe Section was to ,
be notified. An L.CT picked up the bundles the next day and dumped them 10 %1n
(18.5 km) from Bikini at sea.

Clothing In small lots was laundered in separate buckets (like the A1ý9
procedure above) or done In the ships' laundry if in large lots. If the al1iPs'
laundry were used, however, the clothing had to be separately done and the
laundry machinery had to be specially cleaned after use (Reference C.10.8) .

Urine Testing

The discovery of alpha emitters, including plutonium, led to urine ets..
for personnel thought to have been exposed to determine whether any had taker,
these substances into their bodies. The water-testing laboratory on .av~r Was
converted for testing urine. By 15 August, 2.600 samples had been tested. The
men doing the work had to use Instruments that were on hand and develop tehzh-
niques as they worked. The widespread presence of radioactive material led to
high background counts and made it difficult to determine whether an individual
had low levels of alpha emitters in his urine. On 15 August the Radsafe SCtlon •
reported slight beta activity had been found in the urine of 2,600 'en checked
(Reference A.2, pp. 117, 118, and 121 through 125: Reference C.10.9; Reff(ence
C.10.15). Despite all the concern and discussion about It, there is no it-diia-
tion in CROSSROADS documentation that positive alpha counts were found It' 4nY
urine samples.

Eye Protection

Eye protection from the ABLE flash was a major concern. Approved darkeied
goggles were provided to personnel on ships 25 nmI (46 kim) or less fr"V the
ABLE detonatioC and to all observers on the press and observer ship!, Me•
without goggles within 30 nml (56 km) were to turn away from surface zero,
look down at the deck, close their eyes, and cover their eyes with their )rif
(Reference B.0.1, pp. E-I-l, E-I-2, and E-IV-2). Pilots airborne at thc tolne
of the detonation were to wear approved goggles and turn their heads away ftoh'
the detonation. In addition, each copilot was to close his eyes and cover them.
with his arm so that he would be ready to fly the aircraft if the pilkt was
flashblinded (Reference B.0.1, p. F-XII-5).
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EXCLUSION AREAS AND OPERATIONS LIMITS
Surface Operations

To reduce the chance of exposing task force pqrsonnel to radiation, several
surface areas were defined by the Operation Plan tu which access was forbidden
or restricted (Reference C.9.206, p. VII-(C)-9):

1. Surface Survey Sector. This was a forbidden surface area =6
outside the lagoon. It was bounded by two beavings drawn

from the detonation point and by a radius that increased
with time after the detonation.

2. Red Line. This line surrounded the lagoon area within
which the radiation level was I R/24 hours or higher.
This boundary was separate from the Red Arc that defined
airspace limits.

3. Blue '.1ne. This lh1e marked the boundary between the la-
goon area with a radiation level more than 0.1 R/24 hours
and the area with a lower level. Vessels could operate in
the lagoon area between the Blue and Red Lines only for
specified periods of time with permission front the Radio-
logical Safety Control Unit. Vessel movement outside of
the Blue Line was governed only by regular Navy rules.

4. Anchorage Area Able. Ships could anchor In this area,
provided they were ready to get underway on 1 hour notice.

5. Anchorage Area Baker. An unrestricted anchorage area.

In addition, certain operational limits were specified. No manned ships
were to be closer than 10 nmi (18.5 km) from the ABLE detonation, and most were
to be 20 nml (37 kin) away (Reference B.S.1, p. E-IV-i). In case of fallout on
the ships, nonessential personnel were to be sent below decks, the ship closed
up, and exposed personnel were to strip off their outer clothing before taking
cover. If necessary, men In coveralls and gas masks were to decontaminate con-
tdminated areas of the ship after fallout ended (Reference B.O.I, p. E-IV-7).

Before each test all ships were to have full freshwater tanks. Distilling
plants and heat exchangers were not to be operated until the Radiological
Safety Section had declared the saltwater to be used was radiologically safe.
If the equipment had to be operated before radiological clearance had been
given, special monitoring attention was required (Reference B.O.1, p. E-IV-lO).

In order to gain access to classified or radioactive areas, the leader of
a work party was required to present an identification card and a letter of
authority. There were letters for damage control, instrumentation, observer,
press, and radsafe parties, among others (Reference B.O.3).

Aerial Operations

Initially Joint Task Force One Operation Plan 1-46 (OpPlan 1-46) prescribed
certain general safety precautions for air operations. It specified that all
aircraft aloft from H-2 hours to HQ30 minutes carry a radiation monitor with
monitoring equipment. Exceptions were tne bc.mb-drop and pressure-gauge-drop
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B-29s, single-seated aircraft, and those other aircraft so designated by CJTF
I as exempt. The crewmembers of all aircraft aloft during that period were to 0
wear film badges, and each aircraft was to carry at least one casualty badge
capable of recording radiation much higher than personnel film badges. In
actuality, these plans were modified somewhat for both shots. For shot ABLE,
radiation monitors were aboard all photographic aircraft, reconnaissance air-
craft, drone control aircraft (except the Navy F6Fs), air-sea rescue aircraft,
and press/observer aircraft. The F6Fs were single-seated, fighter-type aircraft * ,
in which radiation monitoring equipment was installed for the pilot's protec-
tion. On shot BAKER, radiation monitors were aboard all photographic aircraft,
reconnaissance aircraft, and press/observer aircraft (Reference C.9.206, pp.
VII-(C)-l0 and VII-(C)--19).

The prohibited airspace for aircraft was defined separately for each of the -
two tests and was a function of time and range. For the first 6 minutes after
detonation, no aircraft was to approach closer than 10 nmi (18.5 km) to surface
zero. From H+6 to H+30 minutes, a radiation danger sector (radex) was defined,
consisting of two bearings drawn from surface zero, e.g., 3200 clockwise to
1200. From H+6 to H+18 minutes, the aircraft exclusion area consisted of all
space in this sector within the Red Arc. From H+18 to H+30 minutes, the exclu- ,
sion area was all space In this sector within the Blue Arc. The Red and Blue
Arcs were decided upon based on wind speeds the morning of each detonation.
The morning of each shot, the radex sector was updated from the one predicted
the previous evening. The Red Arc was, by definition, nearer surface zero than
the Blue Arc. Specific values for radex sectors and the Red and Blue Arcs for
the ABLE and BAKER shots are discussed In Chapter 4 (Reference B.0.6). In add-- -.
tion, no aircraft without radiation detection instrumentation was to approach
closer than 20 nmi (37 km) to the visible column or downwind clouds. From H+30
minutes to H+30 hours, no aircraft was to be within 30 nmi (56 kim) of surface
zero unless engaged in radsafe work or cleared by the Deputy Commander for
Aviation (Reference B.0.1, p. F-XII-3).

All aircraft, manned and drone, airborne from H-hour until H+30 were to be
monitored upon landing. Aircraft oil filters and any surface oil spots were to
receive special monitoring attention. All drones were considered heavily con-
taminated until proven otherwise (Reference B.0.1, pp. E-IV-3 and E-IV-4).

STAFFING AND TRAINING

Selection of Personnel

When the Radiological Safety Section w-as established in January 1946, it
was believed that 50 to 60 monitors would t- needed. Between 20 and 30 were to
be experienced radsafe practitioners from the Manhattan Engineer District and
thirty were to be doctors from the Aimy, Navy, and U.S. Public Health Service.
The latter group, including a chemical warfare officer, reported to Oak Ridge
National Laboratory on 15 January for an intensive 11-week course, The course
included the physics of radioactivity, nuclear safety techniques, biological
effects of radioactivity, field training, and hazards of ingested radio-
nuclides. Experts from Oak Ridge and Los Alamos laboratories and from the
universities of Rochester, Chicago, and California at Berkeley provided
A•struction (Reference C.9.206, p. VII-(C)-4).
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As the Chief of the Radiological Safety Section and his staff continued
work on the radsafe plan, they realized that a much larger group of monitors
and other experts would be required than would be available from the Manhattan
Engineer District. To fill this gap, the section chief called on a number of
scientists who had already returned to civilian life from wartime service with
the government. Few were eager for another extended period of goverrment ser-
vice, and they and the universities or laboratories employing them demanded,
and received, promises of strict limits on the duration of their CROSSROADS .0
service. Apparently, all were to be back in the United States by late August
or early September (Reference C.9.206, p. VII-(C)-4).

On 23 March 1946, efforts to staff the Radiological Safety Section were
dealt a major setback when the President announced that the first test was to
bo postponed from 15 May to 1 July (Reference B.12.1, p. 1), with the result .0
that the second test also was delayed. This change raised the prospect that
personnel from colleges and universities would not be back on campus for the
start of the fall semester. The Chief of the Radiological Safety Section
struggled to hold his civilian recruits, but many resigned and he was forced
to search for replacements. He asked for more military officers and was sup-
plied with 55 from the Navy and 15 from. the Army, almost all of whom were
reservists. He also was able to obtain some additional civilians (Reference
C.9.206, p. VII-(C)-5: Reference B.O.5).

Bikini Activities

Most of the Radiological Safety Section reached Bikini on 12 June aboard
Haven (Reference A.2, p. 11). Some personnel, however, did not arrive until
after the ABLE shot or the BAKER rehearsal, and some civilians left Bikini
before the BAKER detonation. The Radiological Safety Section was able to muster
over 300 personnel for ABLE. Over 225 monitors were available for each of the
two shots, but they were stretched thin. During ABLE there were more monitors
than during BAKER (Reference A.1, p. 31: Reference C.9.206, p. VII-(C)-5).

Training of Radiological Safety Section personnel had three phases. First,
intensive training for the original group of military and public health per-
sonnel at Oak Ridge and other locations beginning in mid-January; second,
training of the entire section aboard Haven on the way to Bikini; and, third,
additional training for the section and for later arrivals once at Bikini. 0

One of the monitors, a medical doctor drafted into the Army late in the
war and assigned to CROSSROADS, characterized the group aboard Haven as follows
(Reference A.2, p. 5):

Most are older men, some are well-known scientists. Some have
worked with radiation in the Manhattan District, but the ma-
jotity come with little more than a scientific background.
Test ABLE is only one month away. Since this group Is to have
the responsibility for protecting task force personnel from
the invisible dangers of radioactivity, the pcoblem of brief-
Ing them on the fundamentals and the practical aspects of
radiation Is acute. ,

Training for the entire section began aboard Haven on 31 May as the ship

steamed for Bikini. It consisted of lectures arid work with radiation detection
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instruments. The 12-day curriculum Is shown In Table 3. On the seventh day,
personnel were divided into groups by job: destroyer monitors, aircraft moni-
tors, PGM monitors, etc. They were issued Instruments, and radium sources in
lead "pigs" (containers) were used to give the men experience calibrating and
reading their instruments under a semblance of field conditions (Reference A.2,
p. 7: Reference C.9.206, pp. VII-(C)-6 and VII-(C-7).

Haven arrived at Bikini on 12 June, and a task-force-wide rehearsal, called
Queen Day, was held on 14 June. Two problems for the radsafe section became
immediately apparent. First, because of a shortage of electronics technicians.
radios on Mount McKinley used by the Radiological Safety Control Unit could
not be kept operating adequately under the heavy load put upon them. Second,
the 24 landing craft assigned to the Radiological Safety Section were in very

b ~poor repair and their radios were even worse. Only six of the twenty-four land- -

Ing craft could participate In this first exercise, and four of them broke
down within 3 hours. Neither Mount McKinley's radios nor the landing craft
were fully ready for the ABLE rehearsal. Their first completely satisfactory
performance was on ABLE day (Reference C.9.206, p. VII-(C)-8).

Task force personnel had various means of learning about the upcoming
operation and the safety procedures and the problems that might be encountered.
Ships' newspapers and Plans of the Day carried many articles on CROSSROADS.
The Operation Plan was available on each ship and formed the basis for Indoc-
trination of the ship's force about what to expect and what safety p~recautions
were to be taken. A bulletin addressed to the officers and men of USS Wharton

j ~(AP-7) and signed by the Director of Ship Materials (DSM) gave a description
of the projected detonation and the arrangement of the target fleet. The bul-
letin also Included the statement that from time to time members of the staff

* would give lectures on various aspects of the bomb tests that would be of gen-
eral interest (Reference B.O.14). This bulletin probably was typical of the
briefing materials used throughout the task force. In addition, there was a

j ~full-scale rehearsal stressing safety before each test. Most of the scientific_
personnel collecting data on phenomenology and blast effects were probably
fairly well-versed In radiation safety from their service with the Manhattan
Engineer District. Units designated to enter possibly radioactive areas re-
ceived briefings from members of the radsafe staff, usually the unit's assigned
monitor, on radsafe procedutes needed for their particular assignment (for

p ~example. see Reference B.0.l, p. F-XII-3). The radsafe monitors were responsi-
ble for the safety of personnel reboarding target ships. Task force personnel
received general Indoctrination on radiation safety and nuclear effects.

Continuing Need for Rad'iological Safety Personnel

B Even after ABLE and BAKER had been detonated and the first phase of CROSS-
ROADS drew to a close, the need for tadsafe monitors and other radsafe person-
nel continued. The contaminated target and support ships presented a relatively
long-term problem, and CHARLIE, the third test In the CROSSROADS Series, was
still planned. Moreover, the series' first phase had brought home to the mill-
tary leadership the need for a substantial military radsafe organization.

August saw the beginnings of activity designed to begin mceting these long-
term needs. on 5 August, CJTF 1 asked the Navy Bureau of Ships for 100 naval
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40Table 3. Basic intensive courses for CROSSROADS radiological safety monitors.

Day Time Course Title 0

0830-0920 Introduction: Mission of the Radiological Safety Section
0930-1020 Mechanics, Force, and Energy
1030-1120 Electricity
1300-1400 The Atom Speaks
1430-1520 Casualties at Hiroshima
1530-1620 Conference

1900 Physical Damage at Hiroshima

2 0830-0920 Atomic Structure
0930-1020 The Bohr Theory
1030-1120 Ionization and Quantum Concepts
1300-1520 Group Seminar
1530-1620 Instruments Demonstration

1900 Radioactivity

3 0830-0920 X-rays; Alpha, Beta, and Gamma Rays
0930-1020 Mass and Energy
1030-1120 Nuclear Composition
1300-1520 Demonstration and Group Seminar
1530-1620 Demonstration of the X-263

1900 Thermal Radiation

4 0830-0920 Artificial Radioactivity
0930-1020 Fission Process
1030-1120 Fission Products
1300-1520 Demonstration and Group Seminar
1530-1620 Demonstration of the 247

1900 Effect ot Radiation on the Human Body: Radiation Sickness
and Other Pathology

5 0830-0920 Chemistry of Plutonium, Uranium, and Fission Products
0930-1020 Nuclear Cross-Section and the Production of Plutonium
1030-1120 Mesons and the Synchro- or Frequency-Modulated Cyclotron
1300-1520 Demonstration and Group Seminar
1530-1620 Demonstration of the Pocket Dosimeter -

1900 Physical Damage to the Principal Hospitals and First-Aid
Stations In Nagasaki

(continued)
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Table 3. Basic intensive courses for CROSSROA radiological safety monitors
(continued).

Day lime Course Title 0

6 0830-0920 Ionization Chamber and Geiger-Mueller Counter
0930-1020 Tolerance Dose
1030-1120 Radiobiology
1300-1520 Practical Problems of Radiation Exposure
1530-1620 Proteximeters [radiation detectors used in aircraft]

1900 Physical Damage at Nagasaki

0830-1120 Calibration of the X-263 and the Pocket Dosimeter
1300-1620 Practical Exercise with the X-263

1900 Thermal Radiation

8 0830-1120 Calibration of the 24? and the Pocket Dosimeter
1300-1620 Practical Exercise with the 247

1900 Radioactivity from a Nuclear Blast

9 0830-1020 Principles of Radiological Survey
1030-1120 Radiological Operations
1300-1400 Air Monitoring
1430-1520 Sea Monitoring
1530-1620 Land Monitoring

1900 Biological Studies

10 0830-0920 Initial Boarding Party Monitoring -
0930-1020 Target Ship Clearance
1030-1120 Analysis of Radioactive Water
1300-1520 Laboratory Analysis of Radioactive Water
1530-1620 Instrument Repair

1900 Biological Studies

11 0830-0920 Principles of Health Physics
0930-1020 Protection Against Radioactive Hazards
1030--1120 Analysis of Radioactive Solids
1300-1520 Laboratory Analysis of Radioactive Solids
1530-1620 Instrument Repair

12 0830-0920 Ventilation Clearance
0930-1020 Evaporator Clearance
1030-1120 Ship Clearance
1300-1620 Field Exercise
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officers with technical or scientific backgrounds to be assigned to radsafe
work. The officers were to be available by 1 September to begin Intensive
training designed to prepare them to replace the existing monitor personnel no
later than 1 November so that study of the BAKER results and decontamination
of the ships tor test CHARLIE would not be delayed (Reference C.10.10). On 10 .
August, CJTF 1 ordered his rear echelon element in Washington to secure ap-'
proval from the Chief of Naval Operations, Navy Bureau of Personnel, and the
Navy Surgeon-General for a program to be set up by JTF 1 to train 100 new mon-
itors. He also indicated that these new radsafe personnel might be needed to
help monitor the drydocking of task force ships returning to the United States
(Reference C.10.12). Most radsafe personnel left Bikini for the United States
on 16 August aboard USS Henrico (APA-45), leaving a much reduced radsafe or-
ganization on Haven to continue radsafe work at Bikini (Reference C.9.206, p.
VII-(C)-24). Personnel traveling on Henrico probably were mostly civilians
returning to their campuses and laboratories or military officers at the end
of their terms of service. Under discussion by 20 August was a proposal to add
25 members from West Point's class of 1946 to the group to undergo monitor
training (Reference C.10.13). The training program was to start on 9 September
at the Navy Department In Washington, with field work at Alamogordo and on the
target ships at Kwajalein or Bikini. After their training, the new monitors
would be assigned to JTF 1 (Reference C.0.2). One attendee wrote he received 4
weeks of Instruction in "basic radiology" in Washington, D.C., and did labora-
tory work at the Radiation Safety Laboratory, San Francisco Naval Shipyard,
Hunters Point, California, before reporting to the Radiological Safety Section
at Kwajalein (Reference B.0.8).

The potential radsafe needs created by Test CHARLIE disappeared, however,
when President Truman cancelled that test on 7 September.

OCEANOGRAPHIC SURVEY

While radsafe planning and organization of the Radiological Safety Section
went forward In the United States, important radsafe preparations also took
place at Bikini. Beginning on 10 March 1946, civilian and military scientists
at Bikini aboard USS Bowditch (AGS-4) conducted detailed oceanographic, bio-
logical, and geological surveys of the atoll. From the radsafe perspective.
their most important work was an effort to chart the currents in the atoll's
lagoon. This information was needed to estimate what might happeni after BAKER
when a large amount of radioactive contamination would be dispersed in the
lagoon and perhaps into the surrounding ocean. The safety of the task force
and the ability of its recovery teams to reenter the target area were involved
(Reference A.1, p. 92).

After the shots, the radsafe section monitored the radiation level in the
lagoon water through the use of drone boats, PGMs, and LCPLs (Reference A.2,
p. 100). Monitors accompanied scientists collecting fish, coral, and samples
of the bottom. On 9 August, a monitor with a collection party found the first
bottom sample so radioactive he ordered it pitched over the side (Reference
A.2, p. 108). Highest recorded activity on a bottom core sample was 0.292
microcuries/gram in newly deposited sand and mud from the first 6 inches of
the core (Reference C.9.209, Annex J, Figure 7).
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WEATHER PREDICTION

Accurate weather predictions at least 24 hours in advance were needed to "
allow the task force to complete the complex final preparations for a detona-
tion and to give reasonable assurance that radiological safety could be main-
tained. Cloud cover had to be at a minimum for the ABLE airdrop to allow the
bombardier to see the target ship. Wind direction, not only near the surface
but up to 60,000 feet (18.3 km), had to be such that it would not carry fallout
over the task force. Moreover, wind direction had to be fairly steady so that S

fallout areas would be predictable. Tropical meteorology was not well developed
at that time, and detailed data of past weather patterns at Bikini were
lacking. The exacting forecasting requirements for CROSSROADS posed a major
chal lenge.

The official forecast issued the day before a planned detonation and used ,
as a major element in the decision to proceed included: the amount, in tenths
of sky coverage, of low, middle, and high clouds; the altitude of the base and
top of the low clouds and the altitude of other cloud layers; precipitation (if
expected); the wind direction and velocity in 5,000-foot (1.5-km) increments
from the surface to 60,000 feet (18.3 km): height of the tropopause; and visi-
bility, temperature, and relative humidity (Reference C.9.207, p. VII-(O)-17). 0

Responsibility for furnishing weather forecasts or weather advice for task
force operations was vested in the Staff Aerological Unit located on Mount
McKinley. The unit was to prepare special forecasts for the Radiological Safety
Unit to help anticipate movement of the radioactive cloud (Reference B.O.1, p.
T-2). Because of lack of space on Mount Mckinley, a significant portion of the ° 0
personnel doing weather data analysis was stationed on Kwajalein at the Weather
Central. To supply upper air and surface data, aerological units of from four
to six personnel were stationed on USS Shangri-La (CV-38), USS Saidor (CVE-
117), USS Fall River (CA-131), and USS Albemarle (AV-5). These personnel also
provided weather briefings to task group commanders and aircrews. To gather
surface data, one-man aerological units were stationed aboard USS Orca (AVP-
49), Bowditch, USS Kenneth Whiting (AV-14), USS Blue Ridge (AGC-2), and USS
Appalachian (AGC-l). Weather Central received reports daily or more often from
weather stations on Wake, hnewctak, Tucowa, Majuro, Kwajalein, and Marcus
islands and from two weather ships northeast and northwest of the Marshall
Islands at 120 45'N, 180 0 0'W and 120 0'N, 153 0 40'E, respectively (Refer-
ence C.9.207, p. VII-(0)-22). Data from more distant U.S. and foreign weather
stations funneled through Fleet Weather Central in Hawaii were also used.

At least one B-29 and one PB4Y-2 flew out of Kwajalein each day for weather
reconnaissance. the B-29s usually toward the east and the PB4Y-2s toward the
west. More flights were scheduled as necessary. On ABLE and BAKER days, three
flights passed through the Bikini area.

The weather forecast for the following day was presented to CJTF 1 each
day at 0830. From that he decided If the weather would allow the next day's
planned operations. A second brieflng for the cominander was held daily at 2200.
On the basis of this briefing, he decided whether to hold to the morning's
decision or alter it. Continued weather input was provided the commander (Ref- .0
erence C.9.207, pp. VII-(O)-9, through VII-(O)-19).
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RADIOLOGICAL SAFETY PREPARATIONS FOR BAKER

Because BAKER was the first underwater detonation of a nuclear weapon,
neither the participating scientists nor the task force leadership could pre-
dict with certainty how the lagoon water would react to and modify the explo-
sion cloud. Spread of radioactive contamination and creation of damaging waves
were major concerns. Simulation using conventional explosive charges was one
appLoach to estimate the effects. In one effort to predict the spread of radio- 0
activity. 1,000-lb charges of TNT were detonated and the results extrapolated
upward to the expected 20-KT yield of the BAKER device (Reference B.O.15, pp.
13 through 16).

During the period March to May 1946, several organizations under the super-
vision of a professor from the University of California carried out experiments
for the task force on wave action in shallow water (Reference C.0.18; Reference
C.O.12.3, p. 6). In 1946, computer simulations were still in the future, but
various scientists applied their slide rules and scientific imagination to the
forecasting problem. One study analyzed the possibilities largely on the basis
of the height to which the column of contaminated water might rise. A rise of
only 10,000 feet (3.1 kin) would present the greatest hazard because most of
the contamination would fall on the target ships or back into the lagoon.
Reboarding some target ships within 1,000 yards (9.1 meters) of the detonation
might be dangerous for weeks because of the contamination deposited from the
water column (Reference C.O.19, pp. 5 and 9).

In an early overview of the operation, CJTF I offered the opinion that
following BAKER (Reference B.0.16, p. 7)

It will be undoubtedly be some weeks before the lagoon and
target ships are aga'n habitable. During this period, some of
the task force ships may be sent to anchor at Kwajalein. If
It should turn out that the target ships will not be habitable
for months, other arrangments will be made. 0

On 18 June, an appendix was added to the Operation Plan that gave a de-
scription of the-underwater detonation's expected effects (Reference B.0.1. pp.
E-X-1 through E-X-17 and E-IX-l through E-IX-4). The ball of fire or steam
caused by the detonation was predicted to rise to an altitude cf from 10,000
to 60,000 feet (3.1 to 18.2 kin). The most likely altitude was predicted to be
30,000 feet (9.1 kin) (Reference B.0.1. p. E-IX-l, Change No. 6). However, a
postoperation document indicates that planning was based on a prediction of
maximum altitude of 15,000 feet (4.6 km) (Reference C.9.206, p VII-(C)-18).

The appendix further predicted that a plume of water might rise, extend for
several thousand feet above the surface, and then fall back Into the lagoon.
Radioactive material would be deposited initially in the lagoon within boun-
daries represented by a cylinder several hundred yards in diameter and extend-
Ing from the surface to the bottom of the lagoon. The trail of water and steam
following the ball of fire would be heavily contaminated. Distribution of
radioactivity in the water was anticipated to be more widespread than following
ABLE and would persist for a longer period. Target ships within 1,500 yards
(1.4 kin) of the explosion would be seriously contaminated. Downwind serious
contamination would occur beyond 1,500 yards (1.4 kW). It was expected that
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some target ships might be so heavily contaminated they could not be boarded
safely for an indefinite period (Reference B.0.1, pp. E-IX-1 and E-IX-2). .

Following conferences attended by senior radsafe personnel, a new appendix
to the CJTF 1 Operation Plan radsafe annex was issued in 15 July. Under the
revised radsafe plan, the Radiological Safety Section retained Its five major
elements. Since radioactivity from the underwater explosion was expected to be
last longer and be more intense than from ABLE, personnel were added to the
Radiological Safety Control Unit for around-the-clock operation (Reference
C.9.206, p. XII-(C)-16). Some additions and subtractions were made to the - i

radsafe reconnaissance units. A third PBM unit and one upwind destroyer unit
were added to improve lagoon reconnaissance. Three cloud-tracking units were
dropped. presumably because the underwater explosion was not expected to create
a cloud as high and far-reaching as ABLE (Reference B.0.1, pp. E-X-l and
E-X-5).

The total number of civilians and military officers in the Radiological
Safety Section changed between ABLE and BAKER as follows (Reference C.9.206,
p. VII-(C)-5):

ABLE BAKER

Civilians 130 93

Navy Officers 77 102

Army officers 96 63

Total 303 258

The number of monitors probably decreased, but more than 225 were available
for BAKER (Reference A.1, p. 31).

The distribution of radsafe monitors was changed for BAKER: fewer were put
on LCPLs and more were assigned to the DSM. Sixty-one were placed under the
control of the DSM with duties as follows (Reference B.O.1, pp. E-X-14 and
E-K-15):

1. The DSM and his deputy each were to have a monitor acting
as his technical advisor and administrative assistant on
radsafe matters

2. Six monitors were to have radsafe duties in support of
emergency firefighting and salvage operations as directed
by the DSM or his radsafe advisor

3. Two monitors were to accompany each of the ten initial - S
boarding teams and to act as radsafe advisors to the team
captains

4. Thirty-three personnel were to act .3 monitors for the
target ship crews when they reboarded their ships and as
radsafe advisors to the ships' captains _.

Monitor duties were basically the same for ABLE and BAKER. For BAKER, how-
ever, monitors were admonished to (Reference B.0.1. p. E-X-16):
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frequently check radioactivity of various parts of their
own ship or craft including underwater hull and all intakes,
particularly condensers. boilers and other places where there
may be a concentration from contaminated water.

Deflnitions of the radex area and surface survey sector were changed so
that no real difference between them existed (Reference B.O.1, p. E-X-3). Both
names were retained, however, since operational personnel were familiar with
them. The definitions of the Red and Blue Lines remained the same. but a few
special salvage vessels with senior monitors aboard were allowed to operate
independently between the Red and Blue Lines. The definitions of the anchorage
areas remained unchanged, but a boating area was established where unrestricted
movement of small boats was allowed. By implication, small boat traffic beyond
that area was more strictly controlled (Reference C.9.206, p. VII-(C)-l8).

As before ABLE, training was an important feature of the radsafe organiza-
tion's activities. Newly arrived monitors were given instuction by experienced
personnel. Daily communication drills were held by the Radiological Safety
Control Unit using the PGM, LCPL, and drone boat circuits. On 16 July the
Radiological Safety Control Unit held a drill on Mount McKinley to train new . S
members of its expanded staff. On 19 July the entire radsafe organization par-
ticipated in William Day, the joint task force rehearsal for BAKER. So that
radsafe personnel would not be caught unaware by major new hazards, they met
on several occasions with scientists in charge of the BAKER test and were
briefed on the expected results (Reference C.9.206, p. VII-(C)-17). The moni-
tors met with the commanders of the LCPLs and PGMs between William and BAKER S
days. Two more communications drills were held and by 22 July all radsafe per-
sonnel and equipment were considered ready (Reference C.9.206, p. VII-(C)-l8).

Radsafe operations immediately before and after the BAKER detonation are
described in Chapter 4, "Test Operations." Chapter 5, "Post-BAKER Operations:
Bikini, Kwajalein, and the United States," continues the discussion of radsafe S
operations as the contaminated target ships are moved to Kwajalein Atoll and,
later, as some of them are returned to the United States for final examination
and dispositlon.
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CHAPTER 3

CROSSROADS EXPERIMENTAL PROGRAM .

INTRODUCTION e
In late 1945 and early 1946 several conferences were held by the Manhattan

Engineer District Project with the military services. It was agreed that the
CROSSROADS program should gather data:

* On the nature, range, and duration of radiation danger

o On bomb efficiency, burst location, wave formation, and
ship movement

* For ship designers and ordnance designers to aid In assess-
ing damage from and designing protection against nuclear
weapons

9 That would be helpful in learning to detect nuclear deto-
nations.

As a result, CROSs.. JADS had two experimental programs. The first was to
determine nuclear weap,.i effects on military equipment, such as ships, planes,
and supplies, and on animals. The second was to measure weapon phenomena such .0
as blast, heat, radiation, and wave action. The ArBLE and BAKER tests were not
weapon development tests; in fact, the bombs used were of the same design as
the one dropped on Nagasaki, Japan.

The Deputy Task Force Commander for Technical Direction had responsibility
for both experimental programis. To accomplish this mission he had two organi- ,-

zations under his control. The first was the Ship Material and Inspection Divi-
sion, headed by the Director of Ship Material (DSM), and the second was the
Instrumentation Division, headed by the Technical Director.

EFFECTS ON MILITARY EQUIPMENT

The Ship Material and Inspection Divlsion was responssble for determining
weapon effects on military equipment. The organization of the Ship Matetial
and Inspection Division contalned both Army and Nivy elevie;its (see Figure 13).
Responsibilities Included preparing the %hl.ps, aircraft, equipment. supplies,
and animals for each test and determining the exact cause and extent of damage.
Decontaminating ships and material after the second test also became a respon-
sibility of this group. Duties Included distinguishing between damage caused
by the direct effects of the explosion and damage caused by indirect e~fects
such as fires and flooding. Table 4 shows the exposures received by personr:el
In each of the groups under the DSM.

The DSM set up a two-phase program to accomplish his mission. The first 9
phase was readying the target ships, aircratt, and equipment and included
conditioning, loading, instrumenting, and preparing specific equipment, ard;'
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figure 13. Organization of Ship Material and Inspection Division.

Operation CROSSROAD, (source" Reference C.9.206),

o
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Table 4. Ship Material and Inspection Division recorded personnel
exposures, CROSSROADS.

Exposure Ranges (R)
No. of No. of
Persons Persons High

Element Listed Badged 0 0.001-0.5 0.5-1 (R)

Office of the
Director 31 9 3 5 1 0.590

Army Group 322 7 1 6 0.310

Bureau of •
Aeronautics Group is 11 2 9 0.230

Bureau of Ships
Group 113 55 12 40 3 0.650

Bureau of Ordnance
Group 116 68 20 48 0.420

Medical Group

Damage Control
Safety Section 17 11 5 6 0.220 *0

Medical Research 117 71 44 27 0.340
Section

Electronics Group 411 56 23 32 1 0.600

Note:
Data taken from Reynolds Electr¾..al and Engineering Company exposure

list. Since personnel were not badged all the time, these figures
should be recognized as a partial statement of potential total expo-
sure for these groups.

Sources: References C.13.4 and B.O.17. -*.

inspecting, mooring, and anchoring the target ships before each test. The
second phase of his program was the inspection of ships, aircraft, and equip-
ment after each detonation. Detailed Instructions were published to provide
the necessary guidance to b-narding parties who were to inspect the equipment
after each shot. Extensive use was made of photography to permanently record
"before" and "after" conditions of the ships, aircraft. and equipment. Most of
the equipment was packed and shipped to continental U.S. locations for further
analysis after Test BAKER (Reference C.9.208, p. 7.3). Six subordinate groups
under the DSM were responsible for carrying out the details of the experimental
program.
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Army Ground Group

The exposure of Army equipment was a mission of Commander, Army Ground
Group. Under his command were engineer, signal, ordnance, chemical warfare,
quart rmaster, and air units. Personnel from these unit3 were berthed on USS
Wharton (AP-7). They exposed a wide variety of equipment on both tests rang-
ing from ammunition, radar, trucks, petroleum, and tanks, to field stoves,
clothing, and medical equipment. Figure 14 shows armored vehicles and other
equipment on board USS Saratoga (CV-3) before the test. While most equipment
was positioned on board the target vessels, some was placed on nearby islands
of Bikini Atoll to provide a better range of effects. Members of the Army
Ground Group were evacuated from the Bikini Lagoon on Wharton the day befc
each test and planned to return the afternoon of each test day. Inspection ur
equipment after ABLE began on 2 July and was completed by 12 July. The heavy
concentration of radioactivity in the lagoon after BAKER slowed inspection
efforts. Inspections were not begun until 30 July and were not completed until
10 August. Items on USS Nevada (HB-36) and the concrete drydock, ARDC-13, re-
mained too contaminated to be Inspected. The drydock was finally scuttled with
all equipment.

Engineer equipment was exposed on three attack transports (APAs). Signal
equipment was exposed aboard ships and on nearby islands. Several different
Items of ordnance equipment were on the decks of four target battle'-,'ps and
on four tank landing ships and one oil barge. Chemical equipment x •posed

+A_%aLav wk-.I--7 1.-
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Figure 14. Armored vehicles and other Army equipment aboard USS Saratoga
(CV-3), ready for exposure to atom bomb, CROSSROADS.
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only on shot ABLE. Sample kits of food and clothing were stored in normal
storage spaces aboard Nevada, USS Arkansas (BB-33), USS Carteret (APA-70), and
Saratoqa. Test lots of over 150 items of food and clothing were exposed on the
decks of 11 target vessels. Field equipment, lubricants, and fuels were exposed
on four tank landing craft and on the concrete drydock, ARDC-13.

Aircraft parts were placod on the decks of target ships. Several types of
wing panels made of various materials were secured to the decks. In addition,
wing tanks, stabilizers, a P-47 fuselage, an altimeter, and several fire ex-
tinguishers were exposed. No aircraft parts were exposed on BAKER test (Refer-
enceC.9.208, p. 7.10).

Bureau of Aeronautics Group

The Navy Bureau of Aeronautics (BuAer) Group was responsible for provid-
ing, exposing, and inspecting Navy aircraft and aeronautical equipment. It
also provided special instruments to be placed in the Navy F6F aircraft drones
to determine radiation intensities and blast effects. velocity and acceleration
gauges were installed on various target aircraft located on the target ships.
The BuAer group, berthed on Wharton and USS Avery Island (AG-76), was evacuated
with the ships the day before each shot and planned to return to the lagoon
the afternoon after each shot. Inspection of equipment commenced on 2 July for
ABLE and 30 July for BAKER. Records of F6F drone aircraft reaction to the
detonations were removed from the aircraft after they landed at Roi Island,
Kwajalein, and aircraft were inspected for damage (Reference C.9.208, pp. 3.51
and 7.8).

Bureau of Ships Group

This group was responsible for preparing target ships (and certain non-
target ships) to determine effects of the detonations on the ships and carrying
out decontamination activities. The group prepared Op Plan 1-46 Annexes W and
X entitled "Ship Preparation Plan" and "Reboarding and Inspection Plan," re-
spectively. Readying the target ships for the tests took place initially in
shipyards at Philadelphia: Terminal Island, Long Beach, California; San Fran-
cisco, California; Mare Island, Vallejo, California; Bremerton, Washington:
and Pearl Harbor, Hawaii. Target ship crews did much of this work, both at
Pearl Harbor and on site at Bikini.

Members of the Bureau of Ships (BuShips) Group were berthed on Wharton.
They were aboard that ship when It sortled from Bikini the day before each
test and returned after each test. Ship Inspection began on 2 July after ABLE
and on 26 July after BAKER. Interim repairs after ABLE to prepare ships for
BAKER were completed by 5 July; however, ship inspections continued for several
more days. The ship inspection program was broken down Into six categories:
hull, ship stability, machinery, electrical, electronics equipment, and mea-
s'irement of any change In magnetic fields within the ship. Inspection of ships
after BAKER was hampered by radioactivity on the ships and In the lagoon. Five
attack transports, one destroyer, two infantry landing craft, and four sub-
marines were reboarded and manned in August and September and were sailed back
to U.S. ports. The remaining target shIDS, however, were too contaminated to
be boarded excepL for short visits and were towed to Kwajalein during August
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and September. By 26 September, Bikini Atoll was cleared of the target fleet
and all personnel were evacuated. Eight target ships and two target submarines
were subsequently towed from Kwajalein to Pearl Harbor. Six of these were towed
to U.S. west coast ports in 1946 and 1947 for further radiological examination
(Reference C.9.208, pp. 3.51 and 7.5). The dispcsition of the target fleet is
summarized in Chapter 9.

Bureau of Ordnance Group

The Bureau of Ordnance (BuOrd) Group was responsible for obtaining and
exposing naval ordnance equipment and for appraising the damage after each
detonation. The group was organized into six sections: fire control, gun
mounts, explosives, aviation ordnance, underwater ordnance, and armor metal-
]urgy. The group was berthed on Wharton.

Its personnel left Bikini Lagoon the day before each shot and reentered
.ýter each shot. Inspection of equipment after ABLE shot was easily and quickly

accomplished, but high levels of radioactivity after BAKER severely restricted
activities (Reference C.9.208, pp. 3.52 and 7.10).

-o.

Medical Group

The Medical Group was comprised of two sections: Damage Control Safety
Section and Medical Research Section. Personnel of the Damage Control Safety
Section were to reboard target ships with the Initial boarding party and eval-
uate and reduce nonradiological hazards to boarding parties. Hazards thdt had
to be addressed included falling objects, slippery decks, weak ladders, drown-
ing, fires, steam, electrical shock, chemical hazards, and ammunition hazards.
The personnel trained extensively, and in turn trained members of designated
boarding parties both on the U.S. west coast and at Bikini. There were no
incidents on either test day. This section was berthed on USS Haven (AH-12)
(Reference C.9,208, p. 3.52).

The Medical Research Section was responsible for the biological research
program, which involved exposing animals, seeds. bacteria, and medical and
dental materials, and for studying the resulting damage and injury. Principal
animals used were pigs, goats, guinea pigs, rats, and mice.

For ABLE, the animals and other biological samples were placed on USS
Geneva (APA-86), USS Niagara (APA-87), USS ILST-133, LCI-327, and LCI-329. Goats
in exposure position are shown in Figure 15. They were retrieved by section
personnel operating from USS Burleson (APA-67) at approximately 1600 on 1 July.

For BAKER, the anima]s and samples were on USS Gasconade (APA-85), US
Briscoe (APA-65), USS Catron (APA-1l), and USS Bracken (APA-64). Section per-
sonnel could not retrieve animals and samples from Bracken until 1351 on 28
July (D+3). At 1447 the same day, about one-half the animals were removed from
Catron. Daily radiation tolerances prohibited the personnel from continuing to
work on Catron. On 29 July, animals and samples remainiug on Catron and on
Briscoe were recovered. On 30 July, anli..ils and samples on Gasconade were re-
covered (Reference C.9.206, pp. VI-B-12 and VI-D-30 through D-44; Reference
C.9.208, pp. 3.54 and 25.3).
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f ýgure 15. Goats in exposure position or, target ship deck
during CRMOSSRD[S.

I lectrun~cs Group

'PhIs group and t he 0 13[) E•lectronlcs; Group in the Technical Director's
organlzdtlon (si-_e the section, on; Nuclear Weapon Phenomeima below) were one and
the sa.me. T[hey performed a dual function in working for '.oth the DSM and the
Tec:hnical Di rector.

As planne(d Initially in .QNLJCary 194(1,, this (jroupl:'s primary responsibility
was to determnine the damage to electronic equlpmerit aboard ships after exposure
to ecich detonation. After a series vi mt;-,tlngs In February 1946. thze group's
responsibilities were significantly expanded. It took over electronic equipmLent
responsibillties froia BuAet and thle Army '";Iyncil Corps. Tt 'Is--'umtd full [es|,on-
sibility for executtion of electronics instrumenta.tion projects, as specified In•
the Inst.umentation Plan (Annex G, Op Plan 1--46) and ''l(. ,:.oanuunIc,itoiv3~ and
Electronic Plan (Anrney C, Op Plan 1-46). It carried ou,! most of the studiles
associateýd with the electz-omayneti.c propagatI',).- progiamn ard provided support
tc wave, fw.'tion, blast pressure, shock, drone h, a•nd telemeteritng project:-:.
As a result of all these added zesponsibililt it:.,, the size of the group was
expanided arid liaison officers trorm several other gioupz; were ssgnd Also
because of these added responsibllltlos, the group becam•e at-countabie to the
Te(:hnira] D)]rector, although It maintained close 11ai,-on with the DSM.
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Specific projects included preparation and Inspection of shipboard elec-
tronic equipment; provision of technical communications for the flagship USS
Mount McKinley (AGC-7), press ships, and instrumentation ships; electromagnetic
propagation studies and provision of sonobuoys for pressure recording; telem-
etering technical data from certain target ships; television recording of
wave motion and wave heights; provision of timing signals for most projects
(excluding bomb detonation timing signals); and provision of electronics
equipment necessary for operation of the drone boats. The types of shipboard
electronic equipment that had to be prepared and inspected included radios,
radiosondes, radars, Identification Friend or Foe (IFF) systems, sonars, radar
repeaters, homing devices, radar beacons, and interior communications systems.

The Electronics Group was berthed aboard Avery Island. USS Coasters Harbor
(AG-74) was designated as an electronics repair ship for this group. Group
personnel were evacuated from Bikini Lagoon the day before each shot and re-
turned to the lagoon after each shot. For ABLE, group members were not part of
initial boarding teams, but began their inspections when general reboarding
was authorized. After BAKER, radioactivity delayed most inspections until mid-
August. In fact, on 7 August the Target Inspection Section of the Electronics
Group was reberthed aboard USS Fulton (AS-Il), and Avery Island returned to S
the United States with most of the Electronics Group personnel. The Instrument
Repair Unit also remained behind aboard Wharton and Haven to repair and main-
tain radiac instruments (Reference C.9.208, p. 3.43; Reference C.9.190, pp.
192-225).

Army Air Group (Task Group 1.5)

Although not under the control of the DSM, Task Group (TG) 1.5 assisted the
DSM in determining the bombs' effects on in-flight aircraft. In addition to its
several missions as TG 1.5, this group carried out blast and radiation experi-
ments using B-17 drone and B-29 and F-13 aircraft. The drones were equipped
with flight analyzers that recorded acceleration, airspeed, and overpressure. 5
Some data were telemetered by a television arrangement. Upon landing at Enewe-
tak, the instrumentation was removed for analysis. The drones were monitored
for radiatiop and inspected for damage. The B-29 and F-13 aircraft had similar
Instrumentation except for tne television system. Additional information on TG
1.5 is found in Chapter 8. S

Table 4 is a tabulation of badging and exposures of personnel in the vari-
ous groups of the Ship Material and inspection Division. Since personnel were
not badged all the time, these figures should be recognized as a imartia"
statement ot potential total exposure for these groups. Dose reconstruction
techniques, discussed in Chapter 12, provide a way of estimating total dose
figures.

NUCLEAR WEAPON PHENOMENA

The program to measure and record the various effects produc:ed by the
ABLE and BAKER nuclear detonations was the responsibility of the Technical
Director, who headed the Instrumentation Division. The Instrumentation Division - 0
was responsible for measuring and recording weapon diagnostic data (blast,
heat, radiation, etc.). The plan to measure and record the weapons' effects
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was broken down into numbered programs, categorized and described in Table 5.
For control reasons, the Technical Director set up an administrative organiza- S

tion (see Figure 16) and a functional organization (Figure 17). The admini-
strative organization was used for personnel assignments. Personnel rosters
were maintained using this organizational breakdown. The functional organiza-
tion was used for grouping experimental projects. Table 5 and the functional
organization in Figure 16 show the similarity between the programs. Over 130

Table 5. Instrumentation Division programs and responsible groups,
CROSSROADS.

Program Title Responsible Groups

I Bomb Preparation Los Alamos Laboratory

II Blast Pressure and Shock Navy Bureau of Ordnance
Los Alamos Laboratory
Navy Bureau of Ships
Army Air Forces
Navy Air Group

III Wave Motion Oceanography Smithsonian Institution
U.S. Geodetic Survey
U.S. Fish and Wildlife Service
Woods Hole Oceanographic Institution

IV Propagation of Electromagnetic Navy Bureau of Ships
Waves Army Air Forces

Los Alamos Laboratory
National Bureau of Standards
Federal Communications Commission

V Radiological Safety Los Alamos Laboratory

VI Radiometry Army Air Forces
Navy Bureau of Ordnance

VII Radiatior Measurements Los Alamos Laboratory

ViII Remcte Measurements U.S. Geodetic Survey
Carnegie Institute
National Bureau of Standards
Naval Research Laboratory
David Taylor Model Basin
U.S. Weather Bureau

IX Technical Photography Army Air Forces
U.S. Navy
Los Alamos Laboratory

Source: References C.9.209 and C.9.210.
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TECHNICAL DIRECTOR

013A __ _ _ _ __ _ _ _

AIR BLAST GROUP 013H

LOS ALAMOS GROUP

0 GAMMA TIMING
I 013B FAST NEUTRONS

WAVE MOTION AND RADIOCHEMISTRY
OCEANOGRAPHY RADIATION-TIME

GROUPPHOTOGRAPHY

CONDENSER GAUGES
013C TIME SIGNALS

BUREAU OF SHIPS PHENOMENOLOGY
INSTRUMENTATION 6

GROUP

r , , , 013J- -
013DI REMOTE MEASUREMENTS .

ELECTRONICS GROUP GROUP

013E 013K
RADIOLOGICAL SAFETY TECHNICAL PHOTOGRAPHY

GROUP GROUP

013F 013L

BOMB OPERATION ARMY AIR FORCES
GROUP INSTRUMENTATION

GROUP
S S

013G
BUREAU OF ORDNANCE

INSTRUMENTATION GROUP

AIR HLAST
UNDERWATER PRESSURE
PRESSURE-TIME
RADIOMETPY

Figure 16. Instrumentation Division (administrative organization), CROSSROADS
(source: Reference C.9.210, N 138A).
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TECHNICAL DIRECTOR

I I j VI
BOMB OPERATION GROUP RADIOMETRY SECTION

BLAST PRESSURE j RADIATION MEASUREMENTS S
AND SHOCK SECTION 1 SECTION

III 1rVill
WAVE MOTION AND - REMOTE MEASUREMENTS

[OCEANOGRAPHY SECTION SECTION

IV IX

E LECTROMAGNETIC TECHNICAL PHOTOGRAPHY
PROPAGATION SECTION SECTION

RADIOLOGICAL SAFETY
SECTION

Figure 17. Instrumenttion Olvislon (functional organization), CROSSROADS
(source: Reference C.9.210, N 1388).

projects were associated with Progranis II through IX. Appendix C lists these
projects by title and shows which group In the Instrumentation Division was
responsible.

Table 6 presents exposure information for the groups in the Instrumentation
Division. The Remote Measurements Group Is not shown in the table because its
personnel were not present in the Bikini area and had no one badged during
CROSSROADS. The highest exposures recorded were for personnel in the Radiolog-
Ical Safety Group. These personnel monitored the contaminated ships and other .0
areas to determine dangerous radiation levels. The accumulated high individual
exposure Jn this group was 3.720 R. This monitoc was badged six days.*

Since personnel were not badged all the time, these figures reflect only a
part of the total potential exposure. Dose reconstruction techniques dis-
cussed in Chapter 12 can be used to produce an estimate of total dose.
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Table 6. Instrumentation Division personnel exposure, CROSSROADS.a

No. of No. of Exposure Ranges (R)

Persons Persons 0.001- Over High
Element Listed Badged 0 0.5 0.5-1 1-1.5 1.5 (R)

Office of the

Director 3 1 1 0.050

Air Blast Group 9 3 1 2 0.120 •

Wave Motion and
Oceanography Group 93 30 19 11 0.180

BuShips Instrumentation
Group 58 36 3 27 6 0.990

Electronics Groupb 411 56 23 32 1 0.600

Radiological Safety
Group 436 316 88 181 33 7 7 3.720

Bomb Operation Group 70 3 3 0

Bureau of Ordrrance
Instrumentation Group 208 47 24 23 0.470

Los Alamos
Laboratory Group 70 12 6 6 0.330

Tech Photo Group 36 9 6 2 1 0.820

Army Air Forces Instru-
mentation Groupc 1 0

Notes:
aData taken from Reynolds Electrical and Engineering Company List. Since per-

scnnel were not badged all the time, these figures should be recognized as a
partial statement of potential exposure for these groups.

bSame as the Electronics Group in Ship Material and Inspection Division.
cpersonnel almost entirely supplied by Army Air Group, Task Group 1.5.

Sources: References C.13.4 and 8.0.17.
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The nine programs managed by the Instrumentation Division are discussed in
the following paragraphs. Where appropriate, individual projects within each
program are discussed.

Program I -- Bomb Preparation

Agency:

Los Alamos Laboratory

Operations: The bomb for ABLE was prepared at Kwajalein and loaded onto
the B-29 drop aircraft at Kwajalein airfield. The bomb for BAKER was pre-
pared on Kwajalein and on medium landing ship LSK-60 in Bikini Lagoon. It 1
was placed in a waterproof caisson arid lowered 90 feet (27 meters) under
the LSM.

Staffing: Seventy Los Alamos Laboratory employees worked on this program.
The radioactivity of the nuclear components of the bombs presented a very
low risk of exposure. Personnel in this program were not required for
reentry operations so they should not have been exposed to significant
amounts of radiation. According to exposure records only three individuals
were badged (see Table 6).

Program IH -- Blast, Pressure, and Shock
Agencies: Los Alamos Laboratory

Navy Bureau of Ordnance (BuOrd)
Navy Bureau of Ships (BuShips)
Army Air Force
Navy Air Group
Air Blast Group (013A)

Operations: This program had 28 projects, some with several subprojects
(see Appendix C). Except for Project 11-12, which measured fireball growth -
using cameras, all these projects were associated with pressure, blast,
and shock measurements. A variety of self-recording airblast gauges were
placed on Bikini islands, in the lagoon, on target ships, and on aircraft
aloft in the area above the target area. Condenser gauges were dropped
from two B-29 aircraft just before each detonation and they transmitted
readings to recorders in the two B-29 aircraft. Water-shock gauges were -
also used. All B-29, F-13, and B-17 aircraft participating in either shot
carried Instiumentation also.

Staffing: Personnel from the Air Blast Group, Los Alamos Laboratory Group,
Electronics Group, and the BuOrd Instrumentation Group worked on projects
in Program I1. Although there were probably more, 51 personnel have been •
identified with this project from existing records, 35 of whom were badged.
The highest exposure of these 35 was 0.99 R for an individual working on
Project 11-18 who got all of his exposure the first week in August.

Placement of gauges in aircraft, target ships, islands, etc. should
have provided little or no exposure to project personnel. Removal of gauges
after ABLE should have been relatively easy as radioactivity was limIted
to a few target ships and decayed rapidly. BAKER, however, contaminated
islands due north of the detonation, the lagoon, and most of the target
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ships. Gauge removal was closely monitored by radiological safety (radsafe)
personnel.

Project Report: Reference C.9.209, Enclosure C.

Program III -- Wave Motion Oceanography

Aqencies Smithsonian Institution 0
U.S. Geodetic Survey
U.S. Fish and Wildlife Service
Woods Hole Oceanographic Institution

Operations: This program had 20 separate projects to measure and record
wave motion and to study detonation effects In the area of Bikini Lagoon.
Some Instcumentation was placed on the bottom of the lagoon, some suspended
in the water from target ships, and some on nearby islands.

Staffing: Program III personnel were from the Wave Motion and Oceanography
Group of the Instrumentation Division. Ninety-three personnel were as-
signed, 30 of whom were badged. Recorded exposures during the periods they
were badged were all less than 0.5 R.

Removal of instrumentation from target ships, particularly after BAKER,
exposed personnel to radioactivity on the ships. Removal of Instrumentation
from the lagoon bottom also exposed recovery personnel to some radiation
after BAKER since the water in some areas of the lagoon was radioactive.
However, recovery times apparently were relatively short and this minimized
radiation exposure. Some islands were also contaminated after BAKER and
instrument recovery there created exposure potential depending on recovery
date and stay time.

Project Report: Reference C.9.209, Enclosure F.

Program IV -- Propagation of Electromagnetic Waves

Agencies: Los Alamos Laboratory
Army Air Forces (AAF)
Electronics Group
National Bureau of Standards (NES)
Federal Communications Commission (FCC)

OpWrtions: There were 18 separate projects In Program IV. Radars dnd
raelos, some operating at detonation time, were placed on selected islands
at Enewetak, Kwajalein, Bikini, and on selected target ships. Television
cameras were installed on B-17 drones and controllers. Two projects pro-
vided timing and firing signals for BAKER. Four projects measured electro-
maqnetic properties from remote locations in Hawaii, Germany, Manila,
Alaska, and the United States. One project telemetered air- and water-
pressure readings from target ships to receivers on Avery Island.

Staffing: Personnel from the Electronics Group of the Instrumentation Divi-
slon accomplished all the projects in this program except for IV-9 through
IV-13, which were done by Los Alamos Laboratory and the Army Air Forces.
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NBS and FCC personnel involved were not in the Bikini area. This Elc-
tronics Group was the same as that in the Ship Material and Inspection S
DIvision under the DSM. The highest recorded exposure in the Electronics
Group was 0.6 R.

Since the experiments measured interference with electromagnetic waves
at and after detonation time there was no urgency to recover equipment in
radioactive areas such as the Bikini islands and target ships.

Project Report: Reference C.9.209, Enclosure G.

Program V -- Radiological Safety

Agency: Radiological Safety Group -

Operations: There were 12 projects in this program (see Appendix C). The
first eight involved radsafe monitors who measured radioactivity in the
air, water, and on ships to obtain data on radiation in order to protect
personnel. The eight monitor groups were: destroyer, seaplane, boat, board- "
ing party, fixed base, gunboat, Bikini Lagoon channels, and airborne. Mon-
itoring Instruments used were: 275 Victoreen Geiger counters (Model No.
263), 150 Victoreen ionization chambers (Model No. 247), 12 alpha meters,
and an unknown quantity of self-reading dosimeters. All monitors also wore
film badges whenever there was a probability of encountering radioactivity.
Film badges were normally exchanged daily. All monitor groups had GC.iger
counters and ionization chambers except the Bikini Lagoon Channel Grouip
which used battery-operated, deep-channel counters with submersible prob-F
Project 9 (Photometric Film Badges) measured radiation (t vaLicus locatlon i
in the target array and recorded radiation receiaed by all v,'o wore film
badges. They used 5,000 sulfur and calcium triphosphate capsules in addi-
tion to a large number of film badges. Projects 10 and 11 measured gamma
radiation over a period of time - srv, target ships. Project 12 per-
sonnel measur,-d total gamma intenbý, cr veral target ships.

Staffing: As shown in Table 6, 436 personnel of the Radsafe Group have
been identified (Reference B.0.19). Of these 316 were badged at least one
time (see Table 21 for badging su..ity). Per.o,,nnel in all 12 projects on

D the Radsafe Program had a high p,:,er'tcial for exposu-e because of their S
assigned duties. Monitors who re .- ed ships with boarding parties
(Project 4) after Test BAKER accumulateO the highest exposures. The highest
Individual accumulated recorded exposi 3.720 R. Most of those badged
in Program V were military personnel :ming monitoring *ut•,-s.

Project Report: Reference C.9.209, Enclos,.ce J.

Program VI -- Radiometry

Agen-ies: Navy Bureau of Ordnance (BuOrd)
Army Air Forces (AAF)

Qpeerations: Measurement of the bombs' radiant energy was attempted from
several locations. For ABLE, Instruments were installed on one ship 18 nmi

77



(33 kin) from the detonation and on an aircraft flying 18 nmi (33 kin) from
the detonation. For BAKER, instruments were installed on a ship positioned 0
10.9 nmi (20 km) from the detonation and spectroscopes were placed on an
aircraft flying 7.2 nmi (13 km) from the burst.

Staffing: BuOrd Instrumentation Group personnel manned the projects in
this program with some help from AAF. Potential for exposure of Program VI
personnel was quite low. Aircraft and ships involved remained clear of ,
radioactive areas in and downwind of the Bikini Lagoon. BuOrd Instrumenta-
tion Group personnel had low exposures as can be seen from Table 6. Most
personnel working in Program VI were not badged and those that were had
readings less than 1.0 R.

Project Report: Reference C.9.209, Enclosure H.

Program V11 -- Radiatlon Measurements

Agency: Los Alamos Laboratory

Operations: The first of the three projects in this program was the mea-
surement of fast neutrons on ABLE test by placing sulfur samples on sevetal
target ships.

The second was measurement of gamma-ray emissions from BAKER detona-
tion. During this project. gamma-ray measurement signals were transmitted
from the bob case to USS Cumberland Sound (AV-17) just before the trans-
mitters were destroyed.

The third project was collection and measurement of air and water sam-
ples to determine the efficiency of the detonations. This included the use
of drone aircraft (B-17 and F6F) and drone boats to obtain radioactive air
and water samples.

The Army B-17 drones were guided from Enewetak to Bikini by B-17 con-
troller aircraft. On ABLE they sampled at 12,000, 18,000, 24.000, and
30,000 feet (3.66, 5.49, 7.32, and 9.14 km) between 6 and 15 minutes after
the detonation. On BAKER they sampled at 6,000 and 10,000 feet (1.83 and
3.05 km) between 5 and 10 minutes after the detonation. Each B-17 drone
aircraft had a filter box mounted in place of its top turret and a large
inflatable rubber bag in its bomb bay. The air filter unit with its special
f'ilter paper was designed to filter 90 cubic feet (7.5 cubic meters) of
air in 30 seconds. The rubber bag was opened on command of the controller
in the B-17 control aircraft when the drone entered the cloud. It auto-
matically closed 30 seconds later, capturing 90 cubic feet (7.5 cubic
meters) of air. The drones were guided back to Enewetak where they were
landed by ground controllers. Los Alamos Report No. 613 (Reference C.I.1)
describes removal of the filter unit:

The AAF filter unit was fixed to the top turret of a drone
B-17. A lanyard ran from the unit down along the outside fuse-
lage and ended in a handle fixed near the door of the plane.
One sharp pull on the lanyard brought the filter unit tumbling _
down. Each door of the unit itself was fitted with a short
lanyard. One sharp pull of this lanyard, and the door leaped

78



off In an amazing shower of springs and bolts. The filter
papers sandwiched between their screens could then be picked .
up, a few wires snipped to separate the screens, and the paper
removed.

Figure 18 shows a drone B-17 landed at Enewetak after shot ABLE. A monitor
Is shown walking away from the rubber bag in the background. The bag had
been dropped from the bomb bay Into a wheeled contrivance and was pulled
away from the B-17 with long ropes. The top filter unit is visible on the
top of the B-17 fuselage. Los Alamos personnel removed the filter papers
from the boxes and flew to Kwajaleln on the waiting C-54 with the filter
papers and the large rubber bags filled with air samples. The samples were
analyzed at Kwajalein.

Navy F6r drones were guided to Bikini from the carrier USS Shangri-La
(CV-38) by drone control F6Fs. For ABLE. three drones sampled at 10,000,
15,000, and 20,000 feet (3.05, 4.57, and 6.1 kin) approximately 8 to 15
minutes after the detonation. For BAKER, three drones sampled at 5,000,
9,000, and 14,000 feet (1.52, 2.74, and 4.27 km) 5 to 10 minutes after the
detonation. After the sampling was complete they were guided to the Island , .
of Rol-Namur in KwaJalein Atoll and were landed there by ground control
pilots. The F6F drones had a single unit with filter paper mounted under
the left wing. A 10-foot (3.05-meter) pole with a hook was used to unhook
and drop the unit from the wing. Six bolts were then removed on the doors .

! ,T

- . -V
Now,

Figure 18. Air sampling gas bag and drone B-17 at Enewetak Island
following shot ABLE, CROSSROADS.
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b' specially adapted IC-foot (3.05-meter) poles. The doors were then pulled
off '.,Ith another special 10-foot (3.05-meter) pole. The filter paper and
securin,w screens were attached to the doors and came out of the unit with
the doors. The filter papers were picked up with long-handled tongs (Figure
19) and placed In special lead receptacles. They were then flown by C-54
to Kwajalein for analysis.

Drone boats from USS Begor (APD-127) collected radioactive water sam-
ples throughout the target array. Radioactive samples were taken from _BeqO
to Kwajalein and then tr Los Alamos Laboratory for analysis.

Szaffinq: Los Alamos Luoratory supplied the personnel for the projects
in this program. Removal of sulfur samples from target ships on ABLE test
would have exposed men to low-level radiation on those ships that were near
surface zero, viz. Sakawa (a captured Japanese cruiser), USS Crittenden .
(APA-77), USS Carlisle (APA-69): and USS Arkansas (BB-33) (Reference
C.9.210, p. N-212). Measurement of gamma rays at detonation time for BAKER
should not have created any radiation exposure to pe:sonnel. Removal of
radioactive air and water samples from planes and boats was a very sensi-
tive operation with a high exposure potential. Only 12 of 10 personnel in
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the Los Alamos Laboratory Group were badged and their exposures were very
low (see Table 6).

Project Report: Reference C.l.l (Los Alamos Laboratory Report No. 613,
Nover~~tier 1946).

Program VIII -- Remote Measurements

Agencies: U.S. Coast & Geodetic Survey University of Texas
Carnegie Institute Bartol Foundation
National Bureau of Standards Mt. Wilson Observatory
Naval Research Laboratory Evans Signal Laboratory
David Taylor Model Basin Federal Communications Commission
U.S. Weather Bureau Puget Sound Naval Shipyard
University of Washington Army Air Forces (AAF)

Operations: This program consisted of 18 projec-s. Experiments were con-
ducted at sites around the world to measure changes _.roduced by the
detonations. Measurements were made of tides, wave action, atmospheric
reflectivity, atmospheric pressure, atmospheric ionization, atmospheric
noise, radioactivity, and long-range radio waves. Only Project 14 used
locations in the Bikini area, specifically Eneu Island and USS KennethWhit inq (AV-14). _

Staffing: Organizations involved in each of the projects are listed above.
Names of individuals associated with these organizations cannot be separ-
ately identified. Except for Project 14, which had instrumentation on Eneu
Island and Whiting, exposure potential was extremely low for everyone work-
ing with this program. The Eneu site was not contaminated after ABLE but
the beach was contaminated after BAKER. Eneu was visited on 25 July (BAKER
day) and all experiments removed during the afternoon. Three days later it
was radiologically cleared and reopened for troop use.

Project Report: Reference C.9.209, Enclosure K.

Program IX --- Technical Photograpny

Agencies: Los Alamos Laboratory
Army Air F.,rces (AAF'
U.S. Navy
Technl ail Photography cýoup

Operations: There were 19 projects in Program IX associated with tech,-Ical
photography. Project 1, operated by Los Alamos Laboratory, used high-speed
cameras to record the growth rate of the ABLE tireball. Half of the cdmeras
wereý In a tower on Bikini Island and half in a tower on Eneu Island. Proj-
ects 2 through -i used cameras mounted in six camera towers to observe water
waves, ship motion, burst location, light intensity, and record damage.
There were two camera towers each on Bikini, Eneu, and Aomen Islands. These
six PŽrojects were operated by the Technical Photography Group of the
Inst,,.,'entatlon Division. Projects 8, 9, and 10 consisted of technical
photo;, phy from AAF planP';. Cameras were mounted in B-lI drones, C-54s,
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and F-13s. Pictures were taken of fireball development, nuclear cloud for-
mation, the target area, and radar scopes Inside the aircraft. Projects 11 f
through 14 consisted of technical photography from U.S. Navy aircraft. A
variety of cameras were installed Ir. PBMs, TBMs, F6Fs, and F6F drones to
photograph wave motion, target array, target damage, and detonation effects
on ships in real tine. Project 15 used 20 cameras placed on target ships
and nearby islands for shot ABLE and 24 cameras on target ships and nearby - -

islands for shot BAKER to observe ship reaction to the detonation. Project e
16 consisted of mounting high-speed cameras in a C--54 to measure the ABLE
fireball growth. Project 17 consisted of mounting 50 icaroscopes on nine
observer ships to observe bomb flash intensities (Reference C.9.190, p.
207). Project 18 mounted two drum spectoqraphs in a camera tower on Eneu
to record the light's spectrum as a function of time. Projects 15 through
18 were conducted by the Technical Photography Group of the Instrumentation
Division. Project 19 used a high-speed camera on Bikini to photograph ABLE
fireball development. This project was accomplished by the BuOrd Group of
the Instrumentation Division.

staffinq: Personnel In the Technical Photography Group consisted of offi-
cers and enlisted men from the U.S. Navy and civilians. Of the civilians
assigned, at least one was from Los Alamos Laboratory. The Navy Photogra-
phic Unit was aboard USS Saidor (CVE-117). In addition to the Technical
Photo Group, the Army Air Task Group, TG 1.5, had one task unit devoted
completely to photography. Army Air Photo Unit, TU 1.5.2, with several
photographic aircraft, provided substantial support to this program.

For ABLE there was little chance for exposure on any of the projects 0
except for Projects 8, 13, and 15, where cameras had to be recovered from
B-17 and F6F drones and target ships. The drones were contaminated; how-
ever, none- of the target ships with cameras were contaminated on shot ABLE.
For BAKER, recovery of several projects created an exposure potential.
Projects 2 through 7 requiced recovery of film from contaminated islands
around the lagoon after BAKER. Projects 8 and 13 required recovery of film
from contaminated B-17 and F6F drones. Project 15 required recovery of film
from contaminated target ships after BAKER. Projects 18 and 19 required re-
covery of film from Eneu and Bikini, the beaches of which were contaminated
after BAKER.

0
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CHAOTER 4

TEST OPERATIONS S

CROSSROpnS was primarily a sea-based operation. The islands of Bikini •
Atoll* were used as sites for instrument locations and as recreation areas.
However, a Navy Construction Battalion had quarters for its men on Bikini
Island. Joint Task Force 1 (JTF 1) personnel lived at KwaJalein, Enewetak, and
aboard ships Ini Bikini Lagoon. They commuted to their work sites in the target
array or at island-based measurement sites.

In Test ABLE, the weapon was dropped from an Army Air Forces B-29 (nick-
named "Dave's Dream") based at Kwajalein. The bomb burst in the air 520 feet
(158 meters) over the target ships. In the BAKER test the weapon was suspended
in a waterproof container 90 feet (27 meters) below LSM-60, anchored at the
center of the target fleet. A third test, to have been called CHARLTE, would
have oeen a deep underwater test, but it was cancelled after Test BAKER. •

The target fleet was unmanned for both tests and was anchored in the north-
eastern area of Bikini Lagoon off BMini Island. For ABLE 22 landing craft and
for BAKER 24 landing craft were beached on the lagoon side of this Island,
simulating boats In an amphibious operation. Military equipment (Including
airplanes), animals, and scientific instruments were aboard the target ships.
Two anchored seaplanes were also part of the target fleet.

The manned JTF 1 support ships withdrew from the lagoon before the tests
and remained east of the atoll or were at other atolls until it was safe to
reenter the lagoon. Nontarget small craft were moored (unmanned) in the lagoon
off Eneu Island about 5 nmi (9.3 kin) south of the test area. Among these were
several drone boats equipped to be remotely controlled. After each detonation
the drones were guided by aircraft and USS Begor (APD-127) to areas In the
target array to collect water samples and take radiation readings. After the
water samples were collected, the drones were guided back to Begor where they
were hosed down to remove radioactive contamination (Figure 20) and the samples
removed. After each test the drones were followed by six patrol motor gunboats
(PGMs) and twenty landing craft (LCPLs) with radiation monitors aboard. Radia-
tion Intensity measurements were sent by radio to the Radsafe Control Center.
From this information and that gathered from aircraft equipped with radiation
detectors, it was determined when a safe reentry to the lagoon by the main
body of the fleet could be. made.

PRE-TEST OPERATIONS

Preparation for the tests began In January 1946 when the atoll was surveyed
by US5 Allen M. Sumner (DP-692) and USS Bowditch (AGS-4). The survey was fin-
iseed In April.

• The islands of Bikini Atoll and their various transliteratlons and synonyras
ate listed In Appendix D.
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Figure 20. Drone boat being washed down before radioactive water samples
were removed, CROSSROADS.

On 7 March 1946, 167 Bikinians embarked aboard USS LST-1108 and were taken
tc Rongerik Atoll. At the same time the Navy 53rd Construction Battalion began .
irriving to build the various phototowers, in2-trumentation sites, workshops,
and recreation facilities on the islands of the atoll. One hundred tons of
dynamite were used to clear coral heads in the lagoon. wive naval mines were
discovered and disposed of during March.

Movement of participating ships from eastern U.S. shipyards and ports 6
toward Bikini also began in March. Movement from closer ports began later, and
by mid-May there were over 100 CROSSROADS-bound ships stopping over in Pearl
[h.rbor on their way to Bikini. Interior spaces of some support ships were mod-
Ified as laboratories or machine shops, and USS Burleson (APA-67) was being
converted to a "great dirtless farm" (Reference A.l), a living place for the
experimental animals that were used during CROSSROADS. 0

The tdrget ships also required special preparation. For Test ABLE, 93 tar-
get vessels were assembled. For Test BAKER, 92 target vessels were arrayed. The
target fleet was led by older U.S. capital ships like the famous USS Saratoqa
(CV-3) and the old battleships USS Nevada (BB-36), USS Pennsylvania (BB-38),
and USS New York (BB-34). The German battle cruiser Prinz Eugen and two major
captured Japanese ,ships, the battleship Nigato and the cruiser Sakawa, were
also targets. All target vessels were accurately moored and made ready for the
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tests. This involved a great deal of work by Task Group (TG) 1.2 in making the
ships watertight so that pumping would not be required to keep them afloat.
Many of the target ships could be classed as "war weary," making this task
difficult. For the sake of the experiment, the ships were to be in as near to
fighting condition as was reasonable, which included loading them with ammuni-
tion, torpedoes, fuel, radar equipment, etc.

The target ships also required close pretest inspection since the aim of
the tests was to measure the effects of the nuclear detonations. This was done
by inspection teams of the Ship Material and Inspection Division and ships'
crews and was documented extensively with photographs. Instrument placement
aboard these vessels also was extensive. Compartments in nearly every target
vessel were inspected and the condition recorded before and after each test.
An aerial view of the target array is shown in Figure 21. 0

ABLI OPERATIONS

By mid-June the task force was in place. Burleson, with its cargo of exper-
imental animals, was one of the last arrivals (14 June). Several small-scale . ..
rehearsals and one major rehearsal on 24 June 1946 (Queen Day) preceded the
test. For .he Queen Day rehearsal a number of non-self-propelled or slow-moving
vessels vere evacuated to Kwajalein, some not to return to Bikini until after
ABLE. Projected ABLE Day remained 1 July.

At the mornincg weather conference on 30 June 1946, favorable weather was ...
forecast for the following day, so Commander JTF 1 (CJTF 1) set 0830, 1 July, -
as shot time. At the evening weather conference, conditions still appeared

. - . , ,

Figure N1. CROSSROADS, ABLE target array in Biklni Lagoon.
View is looking south.
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favorable. However, fairly heavy cloud cover was reported early on the morning
of 1 July, and shot time was changed to 0900.

Evacuation of task force support ships began soon after CJTF 1 set the
hour for ABLE. All destroyers except USS Moale (DD-693) got underway and were
clear of the lagoon by early afternoon on 30@ June. Most of the support ships
of TG 1.2 were out of the lagoon shortly thereafter, except for the TG 1.2
flagship USS Fall River (CA-131) and three small support ships. Throughout the , S
afternoon the vessels of TG 1.8 cleared the lagoon. Three tugs towed barges to
Kwajalein and USS Chowanoc (ATF-100) towed YO-130 to the open sea, more than
20 nmi (37 km) northeast of Bikini Atoll. Small craft had evacuated task force
personnel from Enidrik and Eneman islands and transferred them to Fall River,
which then left the lagoon along with the smaller ships of TG 1.2. Ten ships

b remained in the lagoon after 1800 hours. ,

Preparations ashore had included removal of the roofs of buildings to pre-
vent blast damage and removal of the pontoon-supported docks and causeways
that had been installed on the islands. Machinery such as refrigerators, gene-
rators, and water-distilling units had been covered by tarpaulins.

USS Chilton (APA-38) evacuated 691 nonessential U.S. personnel and natives
from Enewetak before the test. Provision had oeen made to evacuate essential
U.S. personnel on Enewetak If necessary, and five C-54 air transports were at
Enewetak for this purpose. The Macshallese on Rongerik to the east had been
taken aboard USS LST-989 in case evacuation was necessary there.

Two additional C-54s were sent from their Kwajalein base on 30 June, one
to Enewetak and one to Rol island. These were scheduled to receive the radio-
active cloud scrmples to be collected by the B-17 drone samplers based at Ene-
wetak and the F6F drone samplers returning to Rol following the shot.

At 0512 on I July, PGM-23 had all task force personnel from Iroij, Nam,
and Aomen islands embarked and was underway for the fleet assembly area. At
0524 Uss Kenneth Whiting (AV-14) had all personnel from Bikini and Eneu islands
aboard and was underway. The last ship out of the lagoon was USS Mount McKinley
(AGC-7). These ships joined the other JTF I ships in operating areas east of
Bikini. These operating areas were designated by the names of automobile manu-
facturers.

The first airborne aircraft were three B-29s that had made weather recon-
naissance flights In the shot area and northeap', and northwest of Bikini Atoll.
At 0540 CJTF 1 ordered the drop aircraft to :ake off from Kwajalein. This w;s
a specially modified B-29 on which the bomb had been loaded about midnight
(Figure 22). At 0555 the bomber was reported as being airborne. The four F6F S
drones and sixteen F6F controllers from USS Shan_.L-Lka (CV-38) were airborne
shortly after 0700. In all, 79 aircraft were airborne on the morning of ABLE.
By 0800 all aircraft and ships were on station. One F6F drone went out of con-
trol and crashed in the sea just as the B-29 began Its live rrun at 0850. The
bombina aircraft h3d made one practice run before the live run. Aircraft par-
ticipat4on In Test ABLE Is summarized In Table 7, and Table 8 summarizes the 9
designated oubiting points for these, aircraft.
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Figure 22. "Dave's Dream," the B-29 from which the CROSSROADS, ABLE weapon . S
was dropped.

All other air operations within 500 nmi (927 kin) had been suspended 12
hours before the shot.

Observers included Congressmen. the President's Evaluation Commission, the •
Joint Chiefs of Staff (JCS) Evaluation Board, United Nations representatives.
and media correspondents. The live run was made at 28.000 feet (8.5 kin). The
bomb was released at 0859 and detonated with a yield of 23 KT 15 seconds before ..-..

0900, 1,500 to 2,000 feet (457 to 610 meters) west of the planned surface zero
(Figure 23).

An Army doctor trained as a radiological safety (radsafe) monitor made the
following observation from a PPM aircraft 20 nii (37 km) away (Reference A.2,
p. 55):

At 20 miles it gave us no sound or flash or shock wave.
Then, suddenly we saw It -- a huge column of clouds, dense,
white, boiling up through the strato-cumulus, looking much
like any other thunderhead but climbing as no storm cloud
ever could. The evil mushrooming head soon began to blossom
out. It climbed rapidly to 30,000 or 40,000 feet. growing a
tawny-pink from oxides of nitrogen, and seemed to be reaching
out in an expanding umbrella overhead. For minutes the
cloud stood solid and impressive, like some gigantic monument
over Bikini. Then finally the shearing of the winds at differ-
ent altitudes began to tear it up into a weird zigzag pattern.

An aerial view of the cloud from the southeast is shown in Figure 24.

The radiolcglcal danger sector (radex) designated for airciaft at 0730 on
the shot day predicted the downwind danger area to be between 3250 clockwiEse

87



Table 7. Aircraft participation, Test ABLE, CROSSROADS.

Type Quantity Mission

Army

B-17 3 Air-sea rescue 0

B-17 4 Drone samplers

B-17 6 Drone controllers

B-29 1 Command

B-29 1 Bomb drop

B-29 1 Radio broadcast

B-29 1 Press and newsmen

B-29 2 Pressure-gauge drop

B-29 2 Radiological reconnaissance 0

WB-29 3 Weather reconnaissance

C-54 2 Photography

C-54 2 Observers

F_1 3a B Photography

Navy
bF6F 4 Drone samplers

F6F 16 Drone controllers

F6F 6 Photography .

PBM 2 Radiological reconaissance

PBM 3 Air-sea rescue

PBM 4 Photo-radiometry

TBM 2 Air-se3 rescue

T8M 2 Photograph3

TBM 4 Drone boat control

Notes:

aA B-29 modified for photography.

bOne F6F drone crashed in the ocean 10 minutes

before the shot.

Source: Reference C.9.206, Part VII, p. F.
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Table 8. CROSSROADS, Test ABLE aircraft orbit points.

Bearing From Horizontal Rangea
Orbit Surface Zero from Surface Zero

Designation (0) (nmi) (km)

Able 50 20 37

Charlie 170 15 28

Dog 80 15 28

Easy 90 25 46

King 125 15 28

Love 315 30 56

Nan 0 20 37

Peter 240 35 65

Sugar 135 20 37

Tare 135 40 74

Uncle 40 30 56

Victor 315 20 37

William 270 20 37

Yoke 45 20 37

Zebra 0 40 74

I.P. 225 30 56

Note:
aSlant ranges of aircraft vary with aircraft-.

,rbiting altitude. Orbiting altitudes were
from 1,000 feet (305 meters! to 31,000 feeýt
(9.5 km).
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Figure 24. CROSSROADS, Test ABLE cloud.

y:II
to 1250 from surface zero. At 1000 it was changed to 3500 clockwise to
1800. The Red Arc was set 16 nmi (30 km) downwind from surface zero, and the
Blue Arc 22 runi (41 km) downwind from surface zero. Radsafe monitors were
placed aboard all aircraft airborne in the vicinity of Bikini at shot time B
except In the single-seat F'6Fs. The F6F pilots had Geiger counters whose click-
Inq signals were fed into their earphones to warn ot increasing radioactivity
(Reference C.9.206, Part VII, p. C10).

Two radiological reconnaissance PBMs began making passes over the target
area at 0952, starting at an altitude of 2,000 feet (610 meters) and working B
down to 500 feet (152 meters). They continued until 1427 and then returned to
Ebeye Island, Kwajalein. The two radiological reconnaissance B-29s began track-
ing and photographing the cloud at 1000 and were relieved during the day by
two other B-29s. Four TBM aircraft were launched from USS Saidor (CVE-117) be-
tween 0910 and 0918. Two developed engine trouble and returned; the remaining
two took stations upwind from the drone boats and transmitted boat locations 0
to Begor, which was controlling the drone boats. They completed their mission
and departed the area for Saidor at 1238.

Army and Navy aircraft Involved with photography and cloud sampling accom-
pllshed their missions before 1000. B-17 sampler drones penetrated the cloud
at altitudes of 13.000, 18,090, 24,000, and 30,000 feet (3.96, 5.49, 7.32, and
9.14 km) about 20 minutes after the detonation, obtained their samples, and
were guided back to Enewetak Island. Three remaining Navy F6F drones sampled
the radioactive cloud between 0906 and 0920 at altitudes of 10,000, 15,000 and
20,000 feet (3.05, 4.57 and 6.10 kW). All three drones were guided back to Rol
and were landed without Incident. C-54 aircraft waiting at Enewetak and Rol
transported the cloud samples in alrbags and filters to Kwajalein. The samplep B
were analyzed as soon as they were removed from the drones by Los Alamos
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Laboratory personnel. Filters were then sent to Los Alamos Laboratory for fur-
ther analysis. 0

The drone control ship Begor started two of the drone boats and, using
instructions from the TBMs, guided the boats Into the target area. Both boats
took several water samples based on radiation readings they transmitted back
to Begor. Both drones departed the target area before 1200. Begor met the two
drones in the anchorage area In the lee of Eneu and removed samples. Samples
were transferred to Moale, which steamed to Kwajalein at 1255 (Reference
C.9.206, Part VII, p. R19 through R22).

Reentry Into Bikini Lagoon commenced at H+2 when six manned PGMs and twenty
LCPLs entered to conduct radiological reconnaissance. They carefully approached
the area around the target vessels and measured radiation. Information from
these boats was used to define the Red and Blue lines. Boarding teams and sal-
vage units for the target vessels entered the lagoon at H+4 and proceeded with
operations as the radiological situation permitted, remaining outside the Blue
Line except for designated ships. At 1430 on I July the lagoon was declared
safe and task force ships reentered and anchored in the southern part of the
lagoon. By 2030, 18 target ships had been boarded and reported radiologically
safe. By the evening of 2 July, 47 ships had been radiologically cleared. The
Red Line was eliminated early on the morning of 2 July, indicating that the
maximum intensity of the water fell below I R/24 hours during the night. The
Blue Line was eliminated at 1008 on 2 July.

Two F6Fs took off at 1615 on 1 July to conduct an oceanographic survey of
the Bikini Lagoon by taking photographs with strip cameras (Reference C.9.206.
Part VII, pp. E141 through E175). At 2039 and 2047 on 1 July, two P-29s took
off and sampled the remnants of the radioactive cloud. Both obtained good sam-
ples. However, both aircraft were too contaminated to permit maintenance crews
to perform postflight inspections. Several WB-29 weather flights with monitors
on board pius a low-altitude photo mission over the target area were flown on
2 July (Reference C.9.206, Part VII. p. C14).

The Marshallese at Rongerik disembarked from LST-989 the afternoon of 1
July (Reference C.9.206, Part VII, pp. C10 through C15). Burleson picked up
caged animals from five target ships shortly after 1600 on 1 July (Reference
C.9.206, p. 189). At 2142 on 1 July all ships in the lagoon were ordered not
to use their evaporators (saltwater-to-freshwater converters) because of pos-
sible radioactive contamination (Reference C.9.206, Part VI, p. B14). At 1332

7 on 2 July CJTF I lifted this restriction (Reference C.9.206, p. VI-B-16). Also
on 2 July the submarine USS Skate (SS-305) was beached to prevent sinking. The
islands of Eneu and Bikini were inspected and declared safe the same day. By 4
July all target ships had been "Initially boarded" by one of the ten initial-
boarding teams (Refersnce C.9.206, pp. V-C-6 and VII-10 through VII-15).

Damage to ships and aircraft of the target array was as follows (References
C.9.2, C.9.3, and C.9.157):

* 5 ships sunk •

o 6 ships seriously damaged

e 8 ships seriously Impaired efficiency
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* 9 ships moderately damaged

* 43 ships negligible damage
* 22 landing craft beached at Bikini Island, no damage

* 14 aircraft destroyed

* 30 aircraft seriously damaged

1 10 aircraft lightly damaged

* 19 aircraft no damage.

In general all target vessels within 500 yards (457 meters) of actual surface
zero were sunk or seriously damaged. Those beyond 1.500 yards (1.37 km) re-
ceived minor damage (Reference C.9.206, Part V, p. C6). Those ships beyond 750 .,
yards (686 meters) had little induced activity or contamination; they were re-
boarded on I July and were used for crew quarters beginning on 2 and 3 July.
Figure 25 shows a group of VIPs and CJTF 1 inspecting New York after ABLE. By
5 July all target vessels (except those sunk) had been rehabi]itated to the
extent necessary for the upcoming BAKER event.

30
More than 50 percent of the test animals within 1,000 yards (914 meters)

died, between 15 and 30 percent died between 1,000 and 2,000 yards (0.91 and
1.83 km), and between 5 and 15 percent died outside 2,000 yards (1.83 km).
Alrblast was the principal cause of injury and death. Howevei., radiation expo-
sure was the principal cause of death for those anim.31s who died after the
first few hours.

During Test ABLE, 200 cameras, 300 5-gallon (18.93-liter) cans, 400 photo-
graphic radiation badges, 5,000 sulfur capsules, 850 ball-crusher gauges, and
over 5,000 other gauges of various types were used to measure and record the
detonation effects (blast, heat, and radiation). The timing signal relied on
to start a number of instruments was sent out about 10 seconds lat.e because of
errors by the timing signal operator. The following instrumenrt obtained no
data as a result of this 10-second delay: free-piston gauges, shock wave veloc-
Ity cameras, O'Brien and Bowden cameras on Bikini, Fastex cameras on Bikini
and Eneu, and the drum spectrograph.

PREPARATION FOR BAKER

As soon as the extent of damage from ABLE had been determined, CJTF I ten-
tatively set 25 July for BAKER. The news media ship USS Appalachian (AGC-s)
returned to Pearl Harbor to allow some media people to depart and others to
join the group. Some observers were taken on a cruise to Ponape. Truk, Majuro,
and Guam islands while the task force prepared for BAKER (Reference C.9.206, - 0
Part V. p. C7).

Several target ships had sustained bollet avd/or stack damage. Wreckage
was cleared and repairs made so that every targeL Thip (except those sunk) was
able to steam under its own power on at least one boiler. USS Independence
(CVL-22) needed considerable work to ensure watertight integrity. The submarine
Skate needed superstructure repairs, including a temporary bridge (Figure 26).
One by one the target ships were moved to their positions in the new target

93



I 0

I -

I -
,S o

9

_ 0 i

. i

gore 25. VIPs and Commander Joint Task force 1 Inspect. USS New York (BB-34)
* foilowing lest ABLE..
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Figure 26. Damaged USS Skate (SS-305) on 3 July following Test ABLE. 0

array for BAKER. Test ABLE blast damage inspections were completed (Figure 27),
and new instrumentation and new experiments were set up on these target ships
In preparation for Test BAKER (Reference C.9.206, Part VII, p. A73).

Some turnover of task force personnel occurred following ABLE. A continuous 0

training program was In effect after ABLE to train new personnel In preparation
for BAKER. A large quantity of radiac Instruments was received during this
period, alleviating a minor shortage experienced during ABLE. The underwater
BAKER shot was expected to create a much larger radsafe problem and require
more radiac meters than did ABLE (Reference C.9.206, Part VII, p. C17).

The Army AlL Forces conducted a major rehearsal on 14 July. All Army air
units participated. Locations, communications, and coordination were tested,
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Figure 27. Inspection of Army vehicle on deck of USS Nevada (BB-36) fol lowing
Test ABLE, CROSSROADS.
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checked, and rechecked. Then on 19 July. JTF I conducted a full-scale dress
rehearsal, dubbed "William Day." All units of the task force participated
fully except the air task units. Heavy cloud cover and rain limited aircraft
participation in the rehearsal (Reference C.9.206, Part VII, p. El80).

On D-l (24 July) CJTF 1 confirmed BAKER Day as 25 July and designated shot
time for 0835. Weather forecasts indicated that there would be favorable wea-
ther on that day. Evacuation of task force ships and personnel began immedi-
ately. Personnel and ships not needed immediately after the shot were evacuated
to Rongelap Atoll instead of Kwajalein because it was closer to Bikini. USS
Saint Croix (APA-231) evacuated 607 U.S. personnel and natives from Enewetak
on 21 July.

The day before BAKER, two C-54s were again sent to Enewetak and Roi islands
to transport the cloud samples to Kwajalein on 25 July. Five C-54s were again S
positioned at Enewetak in case evacuation of essential personnel was necessary.
Except for minor changes, the aircraft missions were similar to the ABLE shot
missions. Table 9 shows the aircraft that participated in BAKER, and Table 10
summarizes their orbit areas.

By 1735 on 24 July all but 13 support ships were clear of the lagoon. These 0
cleared the lagoon by 0700 the following morning. Task force personnel on the
islands at Bikini were ev3cuated by 1555 on 24 July. Three sailors on USS
Gasconade (APA-85), a target ship, were somehow overlooked. They filled the
yardarms with bunting (the signal that they needed evacuation) and were picked
up by USS Conserver (ARS-39) at 0530 on 25 July (Reference C.9.206, Part VII,
pp. H5-H7).

The bomb was suspended 90 feet (27.4 meters) beneath the surface of the
lagoon from medium landing ship LSM-60. The LSM had been extensively modified
to provide rigging facilities, a laboratory, and special radio receivers and
transmitters. The bomb was encased in a strong, watertight, steel caisson and
had a coaxial cable running from it to the LSM. The TG 1.1 laboratory personnel
associated with the bomb arming were evacuated from LSM-60 at 0545 on 25 July
(Reference C.9.206, p. 5.12).

There were 68 target vessels in the array for Test BAKER. Twenty-four small
craft were beached on Bikini Island. Their positions are shown in Figure 28.
The submarine USS Searaven (SS-196), which had been submerged on 24 July. par-
tially surfaced later in the day. It was finally resubmerged by 2300 on 24
July. Of the eight target submarines, six were submerged and two were on the
surface for the test (Reference C.9.206, Part VII, p. F10).

Weather was not quite as important for BAKER as for ABLE because the under-
water detonation was expected to limit the cloud height and thus localize the
radioactivity. Good visibility, however, was important for photography (Refer-
ence C.9.206, Part IV, p. C7).

BAKER TEST

BAKER was detonated on schedule at 0835 on 25 July 1946. The detonation
command was sent by radio using coded signals. The weapon yield was 23 KT.
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Table 9. Aircraft participation, CROSSROADS, Test BAKERa.

Type Quantity Mission

Army B

B-17 3 Air-sea rescue

B-17 4 Drone samplers

B-17 6 Drone controllers

B-29 1 Radio broadcast S

B-29 1 Press and newsmen

B-29 2 Command

B-29 2 Pressure-gauge drop

B-29 2 Radiological reconnaissance

WB-29 3 Weather reconnaissance

C-54 I Observers

C-54 2 Photography

F-13 b 8 Photography

Navy

F6F 3 Drone samplers

F6F 12 Drone controllers

F6F 6 Photography

PBM 3 Radiological reconnaissance

PBM 5 Air-sea rescue

PBM 5 Photo-radioinetry

IBM 2 Photography

IBM 4 Drone boat control

Notes:
aDoes not include aircraft taking off after

1200, 25 July.

bA B-29 modified for photography.

Source: Reference C.9.206, VII 5, Encl. 9.
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Table 10. CROSSROADS, Test BAKER aircraft orbit points.

Bearing from Horizontal Rangea
Orbit Surface Zero from Suiface Zero

Designation (0) (nmi) (km)

Able 45 20 37

Charlie 180 10 19

Dog 330 9 17 0

Easy 90 20 37

King 225 10 19

Love 315 30 56

Sugar 135 20 37

Tare 135 40 74

Victor 315 20 37

William 270 20 37

Yoke 45 7 13

Note:
aslant ranges of aircraft vary with orbit alti-

tude. Orbit altitudes were from 500 feet (152
meters) to 30,000 feet (9.1 km).

Source: Reference C.9.206, p. VII-(E)-194.
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Observers included United Nations representatives, Congressmen, the Presl-
dent's Evaluation Commmission, the JCS Evaluation Board, and media representa- S
tives (Reference C.9.206, Part V, p. C8).

The Army radsafe monitor previously quoted was again aboard a Navy PBM
about 15 mnil (28 kin) away and described the visual effects as follows (Refer-
ence A.2, p. 93):

The flash seemed to spring from all parts of the target fleet
at once. A gigantic flash -- then it was gone. And where it
had been now stood a white chimney of water reaching up and
up. Then a huge hemispheric mushroom of vapor appeared like a
parachute suddenly opening. . . By this time the great gey--
ser had climbed to several thousand feet. It stood there as
if solidifying for many seconds, its head enshrouded In a
tumult of steam. Then slowly the pillar began to fall and
break up. At its base a tidal wave of spray and steam rose to
smother the fleet and move on towards the islands. All this
took only a few seconds, but the phenomenon was so astounding
as to seem to last much longer.

Another aircraft observer reported seeing a major ship "on [its] nose"
before it sank and saw a water wave pass over one of the small islands between
Bikini and Eneu islands about 2 minutes after the detonation (Reference
C.9.206, Part VI, p. D9). Figure 29 shows the BAKER detonation wave as it
lifted the stern of Saratoga some 43 feet (13.1 meters). The dark area to the
left of Saratoga Is believed to be a cavity In the column formed by the hull
of USS Arkansas (BB-33). When the air over the fleet cleared, Arkansas. LSM-60,
and four LCTs were not in sight. Saratoga was listing to starboard and her
stern was low. Figure 30 shows the BAKER cloud as viewed from the manned sup-
port ships in their operating areas.

The underwater burst inflicted heavy damage on the target fleet. Eight
ships were sunk or capsized (See Table 11). Eight ships were immobilized or
seriously damaged. Generally, ships beyond 1,500 yards (1.37 kin) were undam-
aged. Those between 1,100 and 1,500 yards (1.01 and 1.37 km) susustained only
slight damage. Those between 900 and 1,100 yards (0.82 and 1.01 kin) suffered
moderate damage. Those inside 900 yards (823 meters) were seriously damaged or
were sunk (Reference C.9.208, p. 23.3).

At 0912, the drone control ship, Beo, began moving two drone boats from
the lee of Eneu towards the target array using directions from the orbiting
drone control TBMs as in Test ABLE. Each boat took ten 5-gallon (18.93-liter)
samples of lagoon water and by 1030 was en route back to its anchorage. The
drone boats were so radiologically contaminated that boarding parties from
Beclor could not go aboard. The drone boats were taken to USS Albemarle (AV-5)
where the water samples were finally Lemoved about 1430. Two additional drone
boats were guided into the target area the same af'ernoon using the same combi-
nation of TBMs and Begor. E,ch took 10 samples of water, which were transferred
to Albemale about 1800. Albemarle then hecded for Kwajalein with the samples.
Four more runs were made on 26 July and two more on 27 July using the same
control procedures. The radiation intensities had lessened somewhat, allowing
boarding parties from Bego. to remove these samples and transfer them to USS
Haven (AH-]2) (Reference C.9.206, Part VII, p. R28-34).
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Figure 29. CROSSROADS, Test BAKER column at about 10 seconds, photographed
by remote-contr(oi camera on Eneu Island.

Figure 30. CROSSROADS, BAKER cloud as viewed from the manned support ships
In their operating oreas.
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Table 11. Target ships sunk at CROSSROADSa.

ABLE BAKER

USS Anderson (D0-411) USS Arkansas (BB-33) ARDC-13

USS Carlisle (APA-69) LSM-60b USS Apogon (SS-308)
USS Gilliam (APA-57) USS Pilotfish (SS-386) Nagato

USS Lamson (00-367) YO-160 USS Saratoga (CV-3)

Sakawa

Notes:
aUSS Dentuda ýSS-335), submerged for test, floud( a" sank; later it was

raised and taken to Pearl Harbor and is not inc' ' the ship sunk
category. Six LCTs were sunk at Bikini after T

bSurface zero ship.

Sources: Reference A.l, pp. 130-132; Reference C.'a.2, pp. 32-33. S

Three air-sea rescue B-17s patrolled the area between Enewetak and Bikini
to protect the six drone-control B-17 crews. Four drone-sampler B-17s took
part In the test. Two were flown over surface zero at detonation time, one at
6,000 feet (1.83 km) and one at 16,000 feet (4.88 kmn). The one at 6,000 feet S
(1.83 km) had its bomb bay doors warped, its inspection plates blown open, the
tall gunners hatch blown inside the aircraft, the canvas cover over the tall
wheel split, and the standard aircraft cushions inside split open. The other
B-17 drone jumped 300 feet (91 meters) in altitude but sustained no damage.
The third B-1- drone sampled In the cloud at 7,000 feet (2.13 kim) 5 minutes
after the burst, and the fourth B-17 drone sampled above the cloud at 11,000
feet (3.35 km) 7-1/2 minutes after the burst. Three Navy F6F drones and their
twelve F6F controllers took off from Shangri-La and sampled at altitudes of
14,000. 9,000, and 5,000 feet (4.27, 2.74, and 1.52 kn). Only the drone at
5,000 feet (1.52 km) passed through the cloud. Sampling was completed by 0850
and all aircraft returned safely to base (Enewetak for the B-17s and Rol for
the F6Fs). The alrbags and filters were removed by Los Alamos Laboratory per- S
sonnel and transported In the waiting C-54s to Kwajaleln for analysis.

Eight B-29s and three WB-29s participated in shot BAKER. The radio broad-
cast, press, and command B-29s orbited the area accomplishing their missions
at a safe distance. The two pressure-gauge drop B-29s dropped their gauges
from 24,000 and 25,000 feet (7.32 and 7.62 km) just before the detonation. The -
two radiological reconnaissance B-29s tracked and photographed the remnants of
the cloud until almost 1400 when they were relieved by two other B-29s. The
three WB-29s were airborne by 0231 the morning of the detonation to report on
cloud cover and other weather phenomena north and east of Bikini until 0500,
when they returned to Bikini to provide current weather reports at that loca-
tion. The three C-54 and eight F-13 Army aircraft were Involved with transport-
Ing observers and photography (Reference C.9.206, Part VII, p. E195 through
E207). All aircraft except the F6F had radsafe monitors aboard. As at Test

103



S

ABLE, the F6F plots used earphones connected to Geiger counters to monitor
radioactivity.

Early reports from radiological reconnaissance PBMs and drone boats Indi-
catod that the lagoon and surrounding atmosphere were Intensely radioactive. A
drone boat recorded about 730 R/24 hours near the center of the target array.
The three PBMs made several passes over the lagoon on 25 July, starting at
4.000 feet (1.22 km), then at 3,000. 2,000, 1,000 and 500 feet (914, 610, 305,
and 152 meters); the first pass was made at 0915 and the last at 1615. The
preshot radex sector bearings of 3600 clockwise to 2200 were modified
slightly at 0940 to 3600 to 2700. The Red Arc was set at 9 nmi (17 km)
from surface zero and the Blue Arc at 11 nmi (20 km) from surface zero (Refer-
ence C.9.206, Part VII, p. C-19).

Reentry into the lagocn commenced at 0916 when the P"?'1 and LCPL radiologi-
cal patrol boats with monitors aboard entered. They were closely followed by
TU 1.2.8 and Kenneth WhItin~q. Fall River took up Its position at the lagoon
entrance at 0947 to control entry and exit. The Salvage Unit (TU 1.2.7) entered
the lagoon at 1015 and began checking and boarding target vessels. A total of
49 support ships with 14,920 personnel entered the lagoon by the end of 25
July.

For BAKER. temi initial boarding teams were established, a total of 86 men,
including one monitor for each team. These teams were the first groups to re-
turn to thp targat vessels, although five of the firefightling officers may not
have actually reboarded unless there was a fire to fight (Reference B.0.1, pp.
X-X-1 through X-X-17). In addition, representatives of the groups responsible
for the scientific experiments and tests of military equipment returned to re-
ttieve data and materials when given permission by the monitors. Film and other
data were recovered from Bikini and Eneu islands during the afternoon. Twelve
target ships were temporarily boarded, ten of which were declared radiologi-
cally safe (no radiation measured above 0.1 R/24 hours) before nightfall on 25
July (Reference C.9.206. p. VII-C-53). The remaining target ships were too
radioactive to board and the water near the detonation site remained radio-
active as well (Reference C.9.206, p. VII-C-54).

The radioactive cloud had apparently moved north of the burst. Radiological
reconnaissance F-13s discovered weak radioactivity while flying 43 nimi (80 km)
north of the lagoon at 1318 and a highly radioactive cloud at 80 nmi (148 kni)
almost directly north of Eneu Channel at 1610 (Reference C.9.20t, Part VI, p.
D13). An F-13 due west of Bikini at 50 nmi (93 km) made no contact with radio-
activity by 1415. Apparently based on this Intormation, the alert at Fnewetak
Atoll west of Bikini was dropped at 1418 and cleatance was given to return
evacuees there (Reference C.9.206, Part VI, p. D13). •

At about 1608 Saratoga sank (Figure 31). Until that time it had been the
oldest U.S. aircraft carrier afloat. Saratoga was laid down as d battle cruiser
in 1920, but was conpleted as an aircraft carrier. Radiological conditions
prevented any attempt to save the ship.

The radioactivity i),_Isted through 26 July. Films from cameras on Aomen
Island were recovered using helicopters. An oil slick with radioactive debris
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Figure 31. USS Saratoqa_ (CV-3) sinks following CROSSROADS, Test BAKER.

was observed north of Nam Island (outside the lagoon). Task force ships in the
idgoon stayed In the southeast sector neat the etltLance in order to keep clear
of the radioactive water. Their evaporators we., allowed to be used on 26 July.
The target ship USS Hughes (DD-410) was towed to Eneu and beached by USS Re-
clairmer (ARS-42) to prevent sinking. Figure 32 shows a welder aboard _Hughes
during preparations for towing, Note the respiratory protection device being
worn and the nearby monitor. The same situation persisted on 27 July; however,
some Instrumentation was recovered from the target ships. USS Preserver (ARS-9)
attempted to get a line aboard the damaged and heavily contaminated USS Fallon
(APA-81) so that it could also be beached beside Hughes. This could not be
accomplished until the following day, however.

Because of the persistent radiation in the lagoon, several radiological
reconnaissance flights took place over the next few days. Eight missions were
flown on 26 July and two on 27 July. Five photography flights were made on 26
July and four on 27 July. Six drone boat control TBMs flew on 26 July and two
on 27 July. Photo and radiological reconnaissance flights continued through 30
July, while drone boat control flights were not needed after 28 July (Reference
C.9.206, Part VII, S, Encl 13-14).

On 28 July, radioactive water In the lagoon spread southeast to some of
the task force ship anchorage areas, forcing some ships to relocate to uncon-
taminated areas. However, the Red Line (1 R/24 hours) was eliminated at 1455
on 28 July. on 28 July at 2352, Sumner reported readings of 0.156 R/24 hours
on outboard bunks and 0.204 R/24 hours at the evaporators. On 29 July it was
sent out of the lagoon and into the open sea In an attempt to decontaminate
the null. PGM-24 and PGM-29 had become contaminated earlier, reading 1.56 R/24 6

hours amidships. Their crews were evacuated to USS Appling (APA-58) and Haven.
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Figure 32. Welder aboard USS Hughes (00-410) during preparations for towing
it after CROSSROADS.

Some test animals were recovered from target ships (USS Bracken [APA-64], USS
Catron [APA-71). and USS Fillmore [APA-73]) on this date. Also, attempts to
surface the submarines that had been submerged were begun. The next day more
animals were removed from Catron, USS Briscoe (APA-65), and Gasconade,

By 29 July it was apparent that the target fleet was much more heavily 0
contaminated than had been expected. The inspection and documentation of
BAKER's effects -- a major reason for CROSSROADS -- could not proceed If target
vessels were too contaminated for reboarding and thorough examination. The
effort to develop and apply decontamination methods to the target fleet are
described in Chapter 5.

During the fourth night after BAKER, the captured Japanese battleship
Nagato sank. The next day, resurfacing of submarines continued, as did the
recovery of animals from target ships. The radiological situation Improved
slightly, allowing a few mo.e tdr" hips to be boarded. Pieces of highLy
radioactive steel, believed to be SM-60, were found on the quarterdeck
of USS Pensacola (CA-24) (Referenc. .. 206, P VI-D-45). Figure 33 shows a 0
monitor anidship on Pensacola and ,, otrates the general level of damage on
its weather decks.

On 30 July most target ships remained too radioactive for boarding; how-
ever, radioactivity of the lagoon waters continued to decrease. The Blue Line
(0.1 R/24 hours) was eliminated at 1041 on 30 July (Reference C.9.206, p. •
VII-C-23), although a report from Burleson stated that between berths 113 and
115 a 'eading of 0.1 R/24 hours was obtained 3 feet (0.9 meter) above the
water's surface on 30 July (Reference C.10.17).
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flgure 33. Mon•,tor am•dshlp on USS Pensacola (CA-24) after CROSSROADS,
.•11 BAKtR.

On 30 July the last or the animals were removed from Gasconade and Con-
server. Although most animals were located below deck, the great majority of
•hm dle4 by l November 1940. In nearly all cases, the cause or death was gamma
tadlatlon resulting from Test BAKER's radioactive ralnout and base surge (Ref-
erence C.9,208, p. 8)..•lso, many or the f!sh In the northeast corner of the
lagoon were killed by the explosion. •

()n ]1 gu]'!, BlkJnl Island was (}ecla[ed safe and personnel were permitted
to go astt,•;[e. Th,• beaches •'t.r•, declared •;ft ]lmlt•;, however, because of radio
•:.tlvu d(.,t.,tl:• tl,-•l may ,have w•J:•l•,,d el', Many target ve:-sse]:• bttli c•:mJl1,,',] 1,-,,•

. ? • • _
,:',,'l':tctTTllh•]t•d tO t•O•J[C} and the I.,e[slst.•.,r•t radioa(:tlvjty on h•.s_ ships made th•
i.€{,:;t.ecr of [M.)oa•dlng "ve[•' dl:,,aou[agJng" (Refe•en.';e L'.9.206, t)a,[I V], I'. •
r,•.•). ']hlee :•,iIm,:•i • •e:, l,,m,]•:,e•J '.,ul4H(,rj(.,d J;• tf•e lamber',. 'l•l•t, laqooh watt_,[, ex
,,,[,t [,m•r tb, u I:,•tt-,l:l, f•,•,'J r•,o.(_-l!,,d :•al,, l,-t',/•.-]•, b}' the ow ,Ri:/g •J{ •l ,July, Corl•

(i-,.,l+,t,.t•-'e q.9.2{ff•. Part Vl, 1'. l:'• .1;).

()r, 8 August OJTI," i requested auth<,l',tV iron; l-}'ie ["hlef of Naval Opetatl(Jns •

t•_, d•.:-b[rtl•,l::51or•, (.,t |,lace c.ut ul :.;ely jet.,, [•.8 t. lg•'t vtlq•e],% at }•lkJr/'l. He
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argued that the ships were in such radiological condition that with available
personnel and equipment they could not all be made sage (Reference C.lO.ll)
for the work needed either to prepare them for movement to Pearl Harbor or to
assess their damage fully (Reference C.10.17).

By 11 August It was recognized that post-BAKER contamJnation was also a
continuing and increasing problem for nontarget ships remaining In Bikini
Lagoon (Reference C.10.14). Radioactive material from the contaminated lagoon
was accumulating in the support ships' evaporators, saltwater piping. and
marine growth on the outside of their hulls. Plans were made to move target
vessels and support ships to Kwajalein, a convenient location with good anchor-
ages, where the problems resulting from BAKER could be faced free from the
environmental contamination present at Bikini. Beginning 19 August, 53 target
ships were towed to Kwajalein and by 5 September the last of the target fleet
had left Bikini.
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CHAPTER 5

POST-BAKER OPERATIONS: S
BIKINI, KWAJALEIN, AND THE UNITED STATES

In early August it became apparent that while the radiation levels in the
water and on the land areas were below tolerance levels, the accumulation of
radioactivity in the remaining ships' evaporators, saltwater piping, and marine
growth on their hulls presented an increasing problem. Consequently, the base
of operation of the task force had to be moved from Bikini. Kwajalein Atoll
was selected for the new base (Reference c.0.22, p. 1). On 19 August 1946,
movement of all remaining ships to Kwajalein was initiated, and by 26 September -
1946 Bikini Atoll was completely evacuated. Subsequently, a large number of
them were sunk, others were returned to naval shipyards in the United States
for inspection and additional decontamination.

The experience, problems, and solutions associated with ship decontamina-
tion at Bikini and in naval shipyards and a discussion of radiological and 9
other problems associated with off-loading ammunition from target ships and
securing them at Kwajalein are addressed in this chapter.

REMANNING LIGHTLY CONTAMINATED TARGET SHIPS AT BIKINI '.

Five target vessels, attack transports USS Bladen (APA-63), USS Cortland -
(APA--75). USS Fillmore (APA-83), USS Geneva (APA-86), and USS Niagara (APA-87),

were on the outer fringes of the target array and were not heavily contaminated
by the rainout or the base surge (see Figure 28, Chapter 4). The crews of
Bladen, Fillmore, Geneva, and Niagara returned to their ships on 29 July, and
Coirtland`s crew returned on 30 July (Reference A.3, Bladen, Cortland, Fillmore, ,
Geneva, and Niagara).

The ships needed some decontamination work (Reference C.9.185, pp. 4 and
10). Although the radioactivity on these ships' weather surfaces was not suf-
ficient to prevent reboarding and cleanup work, they were found to have radio-
activity on the outside of their hulls at the waterline, apparently because
marine growth there was taking up radioactive isotopes from the lagoon water. •
Radioactivity was 0.4 R/24 hours on the inner surface of Niagara's hull, de-
creasing to 0.1 P/24 hours 5 feet (1.5 met-rs) toward the center of the ship
(Reference C.2.1). After the waterline arý..s of the five ships were scraped,
they steamed in the open ocean for 24 hou . in an effort to reduce contamina-
tion. Niagara steamed alone on 1 and 2 Au%_t and the other four steamed as a
group on 4 and 5 August (Reference A.3, Bladen, Cortland, Fillmore and Geneva). .
In addition, Geneva's entire bottom was scraped by passing wires under the
hull from one side to the other and pulling them toward the stern (Reference
C.9.185, p. 18). Upon reaching Pearl Harbor, the small boats of both Cortland
and Fillmore were found to be radioactive (References C.2.4 and C.2.5),
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DECONTAMINATION OF HEAVILY CONTAMINATED TARGET VESSELS AT BIKINI

Decreasing lagoon radioactivity by 27 and 28 July allowed the Director of
Ship Material (DSM) aboard USS Reclaimer (ARS-42) to survey other target ships . .
from a distance of 50 to 100 feet (15 to 30 meters). Of the 92 target vessels,
only 10 ships in the target array and 20 landing craft beached on Bikini
Islands had readings less than 0.1 R/24 hours by 2000 on 3 August (Reference
C.11.19). Since "the nature and extent of contamination of the targets was
completely unexpected, no plans had been prepared for organized decontamination
measures" (Reference C.9.185, p. 4). As a result, the Technical Director and
the DSM could not complete their programs In a timely way unless a means could
be found to decontaminate the target vessels.

Washdown of Target Ships

After conferring with members of the Radiological Safety Section, the DSM
took the lead in trying to remove contamination from the target vessels with
materials and equipment immediately available to the task force at Bikini.
Ftrst, task force firefighting equipment was used. Use of firefighting equip-
ment is shown In Figure 34 as USS Achomawi (ATF-148) uses its forward monitor
to wash down USS New York (BB-34).

Firefighting vessels of Task Unit (TU) 1.2.7, the Salvage Unit, twice
attempted to wash down the heavily contaminated US3 Hughes (DD-410) with salt-
water on 27 July. The first effort produced a 50 percent reduction in radiation . -
levels, but the second did not lower the radiation level. Next, foamite, a ...

foam-like preparation used for smothering fires, was tried. Foamite was plenti-
ful and was hoped to have a detergent action on the contamination adhering to
Hughes. Fireboats sprayed Hughes with foamite and then with saltwater. Figure
35 shows the beached Hughes whitened by the foamite as two Salvage Unit ships
stand by.

The reduction In radioactivity led to a decision to use foamite and salt-
water until a better method was devised. The foamite and saltwater method,
however, could be used only after waiting for the lagoon water to become
virtually free of contamination. Radioactivity from the lagoon would itself
contaminate both target and firefighting ships. Moreover, because the foamite
and saltwater method was not totally effective, a search for better methods
continued (Reference C.9.185, pp. 5 and 6).

Early Experiments in Decontamination

At a meeting on 27 July, attended by the DSM and members of the Radlologi-
cal Safety Section, the radiological safety (radsafe) group was directed to
study the decontamination problem. It selected pieces of contaminated equipment
and blasted them with ground corncobs, coconut shells, barley, rice, ground
coffee, rice hulls, and sand. Sandblasting worked best, but It was not suitable
for general decontamination of the more than 60 contaminated vessels of the
target fleet (Reference C.9.185, pp. 6 and 7).

Observation had revealed that most radioactivity stemmed from radioactive
material collecting on painted or rusty surfaces, or on exposed organic mate-
rials, such as canvas, life rafts, manila lines, swabs, brooms, wood decks,
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Figure 34. USS Achmawi. (ATF-148) spraying USS New York (86-34) with
saltwater after BAKER, CROSSROADS.

0

Figure 35, US u Hughes (00-410) beached off Eneu Is land, covered with
foamte following BAKER, CROSSROADS (two Salvage Unit shOps
are to the right).

p 0,



and tar and caulk used to plug seams. On 28 and 29 July, the DSM conducted a - .
small-scale laboratory study on painted wood, steel, and canvas using soap 0
,owder,. and naphtha; acetic, hydrochloric, and sulfuric acids; and flour,
_rnstarc. activated charcoal, and sandblasting. Removal of the outer layer

of paint or removal of the rust proved to be an effective, If laborious,
ipproach. Apparently only acetic acid worked on canvas (Reference C.9.185;
Reference A.2. p, 109).

From 28 through 30 July, large-scale experiments were conducted on the
target submarine USS Tuna (Ss-203). The submarine was sprayed first with diesel
oil, which proved Ineffective as a detergent. However, a 66 percent reduction
In radiation level was observed after much of the submarine's paint was removed
by applications of a lye and boiler compound solution followed by a saltwater .
rinse (Reference C.9.185, p. 8). This encouraged the DSM to issue general . S
instructions on 31 July for preliminary decontamination of target vessels,
followed on 4 August with more detailed instructions. The procedure called for
the fireboats to spray each contaminated target ship with saltwater and with
the lye and boiler compound solution if needed. Once the radiation level was
reduced to the point where personnel could remain for at least 2 hours. the -

ship's crew was to work in relays thoroughly scrubbing the ship. Figures 36 •
and 37 show ships' forces scrubbing an unidentified submarine and a ship.
Clearly, the DSM expected that this procedure would lead to radiation levels
low enough to allow continuous habitation of the ships so that they could re-
turn to home ports under their own power (Reference C.9.187, pp. 4. 7, and 10).

4S

-,, .. oK

Figure 36. Work crews scrubbing down an unidentified target submarine.
CROSSROADS.
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6. K-rations and water In canteens for decontamination crews
were to be brought aboard daily

7. "Radlological dangers" were to be clearly marked and, if
necessary, roped off.

The Chief of the Radsafe Section (who was also entitled Radsafe Advisor)
in a memorandum to Commander Joint Task Force 1 (CJTF 1). however, warned on 3
August of various problems and hazards. He wrote that high residual radiation
on and in most target ships presented "an extremely difficult and dangerous
problem." about which basic decisions had to be made soon. Early radiation
surveys and decontamination experiments had led him to the following conclu-
sions (Reference c.0.20):

I. The contaminated decks and superstructures of the target 0
fleet totaled about 100 acres (40.5 ha)

2. In most cases, dangerous contamination remained even after
strenuous decontamination efforts

3. Some ships were badly contaminated below decks, and the
task force had no way to deal with it

4. No practical method had been found to decontaminate wooden
or rusty surfaces short of removing the contaminated outer
layer of the material

5. Most decontamination methods possible, other than water
washing, were themselves potentially hazardous

6. The need for thoroughly washing the bodies and the clothes
of boarding party members was putting a severe strain on
the freshwater supply.

Moreover, the memorandum ohserved that even after repeated washings decks
and superstructures of ImportarnL target ships remained contaminated to levels
between I and 10 R/24 hours. Average and maximum readings for CROSSROADS target
vessels are given in Appendix F. These levels were high enough to severely re-
strict the amount of time men could work on ships without risking overexposure.
Furthermore, months would pass before natural decay would lower Intensities to
the point where crews could occupy and operate the ships. Overexposures had
been a problem In the work so far and probably would continue to be. The Chief
of the Radsafe Section was concerned that even if exposures could be kept at
or below 0.1 R/24 hours, over the long term they might cause sterility, anemia,
and genetic damage, the latter of particular concern because the majority of
the men were young. Finally, the departure on 15 August of 350 monitors and
other radsafe personnel would leave about 24 military and a few civilian per-
sonnel to protect the many working on the over 70 target ships.

Consequently. to reduce the potentlal for radiological risk, the Chief of
the Radsafe Section recommended that (Reference C.0.20):

1. The time until 14 August be rpenrt wcking on relatively
uncontaminated vessels and those of greatest value to the . S
task force
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2. Other target vessels, such as USS Independence (CVL-22)
and USS Pensacola (CA-24), be declared hopelessly contami-
inated and beached to let their radioactivity decrease by
natural decay

3. Scientific equipment be retrieved where it was safe to do

SO.

Decontamination Operations
Decontamination operations encountered the same basic obstacle that had

been encountered during the program to develop decontamination methods. The
radioactive particles were firmly attached. Initial efforts produced signifi-
cant results by removing lightly attached radioactive particles, but more
deeply embedded radloactivity could be ýeduced only slowly by additional hosing
and scrubbing. The exact number of men involved In the decontamination effort
cannot now be Jetermined, but 41 percent of the task force personnel was as-
signed to units involved in decontamination, inspection, towing, or salvaging.
Many of these personnel, because of their skills or occupations however, were
not directly involved in that work. The brunt of the reboarding and decontami-
nation effort was borne by the 8,463 target ship crewmembers, although it ap- 0
pears that only a portion of them actually worked on contaminated ships. See
Chapter 12 for a discussion of personnel exposures.

On 7 August, in another memorandum to CJTF 1. the Chief of the Radsafe
Section argued that under the conditions at Bikini it was not possible to
decontaminate the target vessels without exposing personnel to a serious radia- 0
tion hazard. Safety measures on target vessel]; were deteriorating, and adequate
monitoring personnel and instruments were no longer available. Contamination
was erratically distributed so that an individual's expos:ure could not be
estimated. The potential of inhalation of contamination was a major concern.
Furthermore, the untrained men doing the decontandlnation work could not he
expected to follow safety precautions consistently (Reference C.0.14). 0

On 8 August, CJTE 1 asked the Chief of Naval Operations (CNO) to allow him
to decommission, or place out of service at Bikini, 39 target vessels because
with the resources at hand (Reference C.10.ll):

They cannot all be made absolutely safe to board in the
near future for sufficiently long periods to either pre-
pare them for movement to Pearl [Harbor' or to assess
fully in all cases the damage sustained.

During this period, problems developed in strict enforcement of radsate
regulations. Inadequate supervision of men doing decontamination work on Prinz
EUgen and New York was reported (References C.O.ll, C,2.2, and C.2.3). Monitors
visiting Prinz Eugen noted an apparent indifference among the ship's officers
to the 0.1 R/24 hours standard, and the monitors suspected some men had been
on the ship overnight (Reference C.2.2). As a result there was concern that
unbadged working parties aboard the target ships might have overexposures sim-
ilar to those recorded by their monitors (Reference C.O.8). No substantiation
of these serious allegations about activities on Prinz Euqen can be found in
the ship's deck log or that of USS Rockingham (APA-229) where its evacuated
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crew was berthed. The decontamination report (Reference C.2.54) wtitten by
Prinz Eugen's commanding officer on 13 August appears to indicate a definite
concern for radsafe matters.

The officer in charge of target ship monitors complained that work on the
target ships had increased to the point where his men could not adequately
protect the decontamlnation crews. As an example, he described the situation
on USS Salt Lake City (CA-25), where from 3 to 7 August four of six monitors
received exposures in excess of 0.1 R/24 hours, along with twenty other person-
nel of the ship's working teams (Reference C.O.1l). On 10 August, the Medico-
Legal Board recommended that work cease on Salt Lake City until 20 September,
and the board's chairman in a minority report called for the ratio of monitors
to decontamination personnel be increased from one to sixteen to one to ten
and for all personnel working on target ships to be badged (References C.0.8
and C.0.21).

Discovery of Plutonium Contamination

Into this situation a new element was introduced (Reference C.9.185, p.
13):

On 9 August, The Director of Ship Material requested the
Radiological Safety Officer and the Commander Target Group to
visit ships on which ship's forces were employing the detailed
decontamination procedures. During that inspection, samples
of materials were obtained from areas of the wardroom of PRINZ
EUGEN for which geiger counter readings showed radiation in-
tensities sufficiently low to permit extended personnel expo-
sure [8 hours] without danger of injury. An analysis of the
samples revealed the presence of alpha emitters which were
not detectable with monitoring instruments In use at Bikini.
Further investigation showed probable widespread presence of
the alpha emitter [plutonium] in the target area even In
spaces not obviously contaminated.

It Is unfortunate that this discovery, which so markedly affected subse-
quent CROSSROADS operations, is so poorly reported in the surviving documents.
The only direct reference is the quotation above from the DSM report. Tt Is
not mentioned in the portion of the Technical Director's Report devoted to
nuclear radiation (Reference C.9.209, Enclosure J), and although allusions to 7
the existence of plutonium contamination and reports of laboratory determina-
tions of the presence of plutonium can be found in the voluminous collection
of papers of the Radsafe Section Chief, these do not appear to directly relate
to Prinz Eugen.

The Chief of the Radsafe Section and his staff probably did not directly
detect alpha emitters on Prinz Eugen. Instead, indirect evidence convinced
them the hazard existed.

The difficulty of directly measuring alpha emissions with the field
instruments of 1946 has been discussed earlier. The Radsafe Chief In a speech
In 1947 said that beta activity was measured and then a ratio used to calcu-
late alpha activity (Reference C.12.4, p. 23). Direct determination of alpha
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contamination were made by removing samples to laboratories where analyses
could be made. Field assessments were made by assuming that the alpha emitter
plutonium was mixed with the other weapon debris, made up of fission products
and activated materials. The ratio of this mixture was apparently assumed to
be constant so that there was a ratio between the measurable radiations, gamma
and beta, emitted by the fission products and activated materials and the
unmeasurable alphas from the unfissioned plutonium. Since the emissions from
the beta and gamma emitters decayed while the alpha emissions remained nearly
constant, this ratio changed with the passage of time -- but In a way that was
predictable.

The laboratory on Kwajalein operated by Los Alamos Informed the Radsafe
Advisor that on BAKER day + 13 (7 August) 4.5 alpha counts [per minute] per
square centimeter of contaminated area could be expected when a survey meter
gave a reading of 1 R/24 hours (presumably gamma) (Reference C.10.16). This
theoretical determination was made In conjunction with samples that had been
taken on 7 August from the forward lookout platform of New York. These samples
had been collected by using concentrated hydrochloric acid to dissolve the
paint and surface material, which were then collected for analys.s. The result
was forwarded by teletype to the Chief of the Radsafe Section on 10 August and
stated that the reading in the collected material was 25 alpha counts [per
minute] per square centimeter [of the contaminated platform] for a [gamma)
reading of 3 R/24 hours. The laboratory said that this count was twice as high
as expected due to "washing." By this it is presumed the laboratory meant that
the fission and activation products had been more easily washed away during
decontaminaticn activities before 7 August than had the plutonium pdrticleS.
It should be noted that this anaysis took three days from sample collection to
report.

The account from the DSM report continues (Reference C.9.185, p. 13):

A conference was called by the Task Force Commander on 10
August to discuss the matter [Prinz Eugen contamination). As
a result of this conference, continuation of detailed decon-
tamination was considered unsafe under the existing condi-
tions, and all further decontamination work on the targets by
ship's force was ordered discontinued. Subsequently, all fur-
ther work on these vessels by Task Force Personnel was limited
to recovery of instruments, limited surveys, salvage work and -
preparations for towing from the area.

Judging from the time required to analyze A•nd report the New York samples, it
does not appear that the samples from Pri.k' Euqen taken on 9 August could have
been analyzed by the next day.

There is a further difficulty with this sole surviving account of the
discovery. It appears In the last sentence of the first quotation wherein
"widespread presence . . in spaces not obviously contaminated" is deemec
"probable." If "not obviously contaminated" means not easill, measured with
existing field survey meters. then the statement is not zonfirmea by surviving
records of the measurements that were taken of alpha contamination. Reports -0
available after 4 September on alpha contamination in sample!; taken from the
target vessels and sent back to Los Alamos for analysis show that alpha emis-
slons were always reported in conjunction with gamma and beta emissions.
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It seems more reasonable to assume that the phrase "not obviously contami-
nated" refers to more obvious criteria such as visible deposit of coral sand
or presence of blast damage. What had actually been discovered was radioactiv-
Ity in places that, because they were below decks or closed, were not expected
to be contaminated. This probably was announced in an undated memurandum from
the "Pill Counting Lab" (presumably the laboratory on USS Haven [AH-12] set up
to analyze Program VII activation samples) to the Radsafe Advisor. The subject
was "Dust Samples Taken in Crew Spaces on Prinz Eugen 9 August 1946." The memo
states that B counts (the typewriter perhaps lacked Greek characters and this
refers to beta counts) on four dust samples taken from certain given crew
spaces were made and the results were from 0.00005 to 0.68 mc (perhaps micro-
curies) per gram of dust. This memo further states that the background radia-
tion measured in these spaces by an X-263 meter was 0.10 R/24 hours (Reference
C. 1l.31).

This discovery, along with the assumption of the presence of plutonium
wherever there was any radioactive material, led to the inference that plu-
tonlum had been discovered. This assumption was perhaps reinforced by the New
York data that showed that plutonium was actually present in paint on the
lookout platform. That information became available the same day as the CJTF 1
conference.

This interpretation of the events is strengthened by a telegram sent by
the Radsafe Section Chief to the United States on 13 August and probably In-
tended for the Oak Ridge Laboratory of the Manhattan Engineer District (Refer-
ence C.11.29).

UPON USING RATIONAL [sic] ALPHA BETAS FURNISHED BY YOU FIND
INNER COMPARTMENTS ALL TARGET SHIPS HIGHLY CONTAMINATED BY
ALPHAS.

The reference *to the ratio provided may refer to the results of analysis of
ABLE or BAKER cloud samples done at Oak Ridge and made available at some time .
before 9 August.

In the light of what the surviving records show to be the actual knowledge
of the degree of plutonium contamination, the decision to halt all further
decontamination work appears to have been prudent and conservative. As the
Medico-Legal Board recorded at their 13 August meeting at 1300 (Reference
C.0.9.a):

For safe guidance of the Operations from this time onwards,
we need to know:

a. The number of alpha particles per second per squarecent imeter

b. The alpha tolerance for different types of surfaces.

Furthermore, special clothing and intensive training would have been required
If major work on the target ships was to continue. According to a senior
radsafe official (Reference C.11.4, p. 2):
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In the laboratory, radioactive material was handled by remote
controls. At Bikini, it was scattered over the decks of the
ships. Men walked through it, tracked it around, and got it
on their clothing and hands and faces. There was some tendency
on the part of the men to disregard a danger which they could
not see, nor touch, nor smell. It was known that the men could
not taste the radioactive material. But they could eat it!
The situation was fraught with grave danger if the enlisted 0
men could not be trusted to do exactly as he was told. It
became apparent that It would be necessary to subject these
men to long periods of training before they could oe expected
to abide by the precautions which are commonplace In a nuclear
laboratory.

On 4 September, Los Alamos reported by message an analysis of samples
taken from target ships that showed measured levels of alpha contamination.
The maximum alpha reading came from USS Skate (SS-305) periscope mast sample,
reportedly taken on 19 July. This pre-BAKER test date conflicts with the DSM
final report of late 1946, which states that no extensive deposits of alpha
emitters were found following Test ABLE (Reference C.9.185, p. 3). This fact,
plus additional circumstantial evidence, suggests that the date was a typo-
graphical error, and should have read 19 August (Reference C.13.12). The
periscope mast sample read 1,830 alpha disintegrations (assumed to be dis-
integrations per minute per gram [dpm/gm]) and 9,100,000 beta disintegrations
for a beta-to-alpha ratio of 5,000 to 1. Other Skate readings were: ......

Bow -- 28 alpha dpm/gm, 93,400 beta dpm/gm, ratio 3,500

Frame 120 -- 0 alpha dpm/gm, beta 9,160 dpm/gm

Base of 5-inch gun -- 50 alpha dpm/gm, 115,000 beta dpm/gm,
ratio 2,300.

Four samples from USS Wainwright (DD-419) collected on 18 August show alpha
counts of 263 (beta-to-alpfla ratio 3,500), 12 (ratio 2,500), and two zero alpha
counts, but both of the latter with beta.

Three samples of unknown collection date, two from USS Searaven (SS-196)
and one from USS Parche (SS-384), show alpha counts of 38 (beta-to-alpha ratio
1,400), 28 (beta-to-alpha ratio 66,000). and 23 (beta-to-alpha ratio 5,600)
(Reference C.11.2).

A later analysis of 31 samples from 23 target ships all indicated the
presence of alpha radiation. All but six of the samples had less than 10 dprn/
cm2 . Nine of the samples were 1 dpm/cm2 or less. The highest reading was a
sample from USS LST-52, at 183 dpm/cm2 and a beta-to-alpha ratio of 677.
After Test BAKER, it was calculated that LST-52 received one of the highest
radiation exposures from deposition of material in the ralnout and base surge
(Reference C.11.28).
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There were a.;,o some later determindtions at the San Francisco Naval Ship- .
yard of alpha contamination of support ships. These are discussed later in this U
chapter.

Cessation of Bikini Decontamination Efforts -

As a result of the 10 August conference, decontamination efforts stopped
but apparently someone proposed at a 12 August conference that the capital •
ships be entered for the purpose of starting their engines and machinery to
pump them out and thoroughly Inspecting their Internal structures. The reply
was a staff CJTF 1 memorandum to Commander Task Group (CTG 1.2), dated 13
August and signed by the Chief of the Radsafe Section. The tone of this docu-
ment can only described as stern and didactic. It dismisses the argument that -
the low gamma readings would permit such operations with a terse, "This is not •
the case," and continues, "The widespread presence of an alpha emitter has been
demonstrated." The memorandum then catalogs the sources of possible exposure
of personnel on the target ships, introducing the list with the statement, "The
following facts have been observed in these vessels." It concludes with several
"unconte..table conclusions." These conclusions amounted to a denial of the re-
quest to enter the ships on a large scale (Reference C.11.30).

It was directed that no one go aboard ships after 14 August without a
badge. However, while the percentage of badging does increase after 14 August,
100 percent badging was not achieved. Only recovery of instruments, limited
surveys, salvage work, and preparations for towing were allowed (Referepre
C.9.185, p. 13; Reference C.11.3). Virtually no target ships were boarded on
I August, and only a few on 12 August. Beginning on 13 August some limited
decontamination was done as part of the effort to ready the ships for towing.
Inspections of target ships were conducted between 13 and 19 August.

CTG 1.2, however, requested that restoration work on USS Carteret (APA-70),
USS Conyngham (DD-371) and Wainwright be continued. All surfaces of spaces to
be occupied by personnel for working, berthing, or messing were to be painted,
presumably to prevent alpha emitters from becoming airborne or being picked up
on the men's clothing or skin (Reference C.10.2). In the end, however, only
gonyngham was decontaminated sufficiently to be remanned. On 28 August, it
departed Kwajalein for Pearl Harbor under Its own power, arriving there on 6
September (Reference C.0.3, p. 3; Reference C.9.206, p. V-(D)-6). On advice
from the Radsafe Section, all work on Carteret and Wainwright ceased on 18
August. The crews of both ships were transported home on 20 August because of
possible overexposure to radiation (Reference C.0.3, p. 3).

Although radiation levels in the lagoon and on the atoll's islands were
below tolerance levels, the accumulation of radioactivity in the support -

ships' evaporators ard saltwater piping and in the marine growth and rust on
their hulls below the waterline presented an Increasing problem. The base of
operation had to be moved from Bikini, and Kwajalein was selected (Reference
C.10.4).

Contamination made it difficult to prepare most target ships for movement S
to Pearl Harbor or to systematLically study the damage they had sustained. A
series of decisions resulted in towing target ships to KwaJalein beginning 19
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August. By 5 September the last of the target ships afloat had left Bikini
(Reference C.10.11; Reference C.0.3, p. 1; Reference C.O.4, p. 1). By 26 Sep- 0
tember 1946, Bikini Atoll was completely evacuated.

All survey and construction activities at Bikini were rapidly brought to a
close, and the atoll was completely evacuated. For safety and security reasons,
a recommendation was made to CNO to declare Bikini Lagoon a defensive sea area.
CNO ordered continued surveillance of this area to restrict entry of foreign,
merchant, or private shipping that had not been duly authorized. This restric-
ticn was promulgated through a Notice to Mariners declaring the area bounded
by latitudes 11028'N and 11043'N and longitudes 165 0 10'E and 165 035'E
dangerous to shipping and personnel, and restricting entry except to those duly
authorized by proper authority. (Reference C.0.31, p. 6).

TARGET VESSEL OPERATIONS AT KWAJALEIN

All target vessels at Bikini hdd some ammunition on board to serve as test
material. Some ships had a great deal, placed there to determine the effects
of the atomic bomb on warships having different loading conditions. For exam-
ple, USS Nevada (BB-36) had more than 1,100 tons of ammunition. Most of the
ammunition was service type and highly stable, but some experimental ammunition
and some obtained from foreign navies was Included. Some service ammunition had
been flooded. There was a presumption that ammunition on certain ships was, or
would soon become, unstable from the heat and pose a considerable and growing
hazard. Its removal would be necessary, and the longer such operations were
deferred the more dangerous the work would become. After careful consideration,
it was decided that the total hazard would be less if the work were accom-
plished in 1946 than if it were deferred to a later year when the radioactivity
would be reduced but the explosive hazard increased (Reference C.11.4). Because
the ships were contaminated, work parties had to wear special clothes and were
accompanied by radsafe monitors when aboard them. When working below deck, the
men were required to wear rescue breathing apparatus. .0

For work on the target vessels, the Kwajalein Maintenance Force, Task Unit
(TU) 1.2.12 was formed on 28 August 1946 (Reference C.ll.5). The flagship was
Haven, on which the radsafe unit had its headquarters and laboratories. Geneva
was the hotel ship and APL-27 was the change ship, whete working party members
dinned their protective clothing before going aboard target vessels and where
they removed that clothing and showered after their work was done. In addition,
the unit consisted of USS Conserver (ARS-39), US3 Carrent (ARS-22), LCI-329,
LCI(L)-549, LCI(L)-615, YF-753, and assorted small craft for towing, ammunition
disposal, and personnel transportation (Reference C.O.22, pp. 4 and 5). At its
peak, the total manpower of the unit was approximately 1,500 officers and en-
listed men. Haven departed Kwajaleln on 10 October, Geneva on 13 October, and
Current departed on 2 December; Conserver remained until February 1947.

On 29 August, CTG 1.2 (Target Vessel GroLp) directed the removal of the
approximately 2,700 tons of unstable ammunition from target ships by personnel
of the Ammunition Disposal Unit of JTF I (Reference C.11.6). Actual unloading
commenced on 4 September. The unit consisted of about 10 officers and 275
enlisted personnel (Reference C.10.18). Its personnel were divided into six
worklng teams (one initial boarding team and five ammunition disposal teams),
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each consisting of one or two officers and about 40 enlisted personnel. The
duties of the Initial boarding team were to board, make initial Inspection for 0
flooding and other hazardous conditions, obtain current radiological data with
the assistance of radsafe monitors, and obtain Information pertinent to ammu-
nition inspection and removal as required. When conditions were satisfactory
for working on a vessel, the initial boarding team proceeded with opening up,
ventilating as necessary, and rigging hoists and other equipment required to
proceed with ammunition removal. Then an assigned ammunition team or teams 0
would remove and transfer the ammunition to the lighter YF-753 for disposal at
sea or, in certain cases, would leave the ammunition topslde and tow the vessel
itself to sea and dump the ammunition directly Into the sea (Reference C.11.5.
p. 2).

Ammrlunition was removed from each target ship without using any of its own S
facilities or equipment. Sufficient equipment was obtained to undertake five
ammunition-handling operations at one time, which might be on one to five
ships. The basic plan was to use pneumatic hoists to lift the ammunition top-
side on the ship. Portable lighting was used in the magazines and handling
rooms. Spaces containing concentrated ether fumes or other explosive gases
were ventilated before rommencing ammunition removal. Flooded spaces were
pumped out sufficiently -o that men wearing rubber boots could work in them.
Wood chutes were used to transfer the ammunition from the ships' topside to
YF-753. To minimize carrying the ammunition across the decks of the ship and
barge, roller sections were used where practicable.

Personnel were transcorted to and from work in LCMs. Five of these were
each equipped with a gasoline-engine-driven air compressor and generator. These
were connected, respectively, to the portable hoists and the portable lights.
A gasoline drum in rach equipment boat held a reserve fuel supply.

Working party members entered the change ship, APL-27, from the clean side.
Each was issued freshly laundered fatigues, canvas or rubber gloves, rubber -
boots or field boots with removable canvas covers, and a rescue breathing
apparatus, intended to prevent inhalation of radioactive particles. Members of
the working party then boarded an LCM from thp contaminated side of the change
ship for their trip to the target vessel. Upon return to the change ship, each
man showered twice, was checked with a Geiger counter to make zure he had
removed all contamination, and then changed Into his regular clothing. Used
canvas gloves and canvas boot covers were thrown overboard. Fatigues were laun-
dered for reuse. The rescue breathing apparatus was checked for contamination
and sterilized. Rubber boots and gloves probably were washed (Reference A.2,
pp. 143 and 144; Reference C.I]..5, pp. 1 and 2).

Ammunition removal was exhausting and potentially dangerous work. Personnel . S
suffered considerably from being required to work fully clothed and wearing
the breathing apparatus in the hot, humid Kwajalein climate. Under these trying
conditions a man could work only about 30 minutes below decks without a topside
break for al,. The breathing apparatus restricted their vision, and lighting
inside of the ships was poor. The belief, however, at the command level appar-
ently was that the rate of ammunition deterioration required Immediate action S
If an even greater overall hazard was to be avoided (Reference C.11.4, p. 3).
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Pensacola posed the most urgent removal problem due to the deterioration
of the gunpowder for the 8-inch guns in Its forward magazines, with resultant
concentration of ether-alcohol fumes believed to be within explosive limits
(Reference C.0.22, p. 4). The same conditions, to a lesser degree, were felt
possible in some of the other target vessels. CTG 1.2 issued supplementary
orders to the officer In charge of the Ammunition Disposal Unit covering
Pensacola. The progressive opening up of Pensacola preparatory to removal of
ammunition was Initiated following the procedures laid down by CTG 1.2 (Refer-
ence C.O.4, p. 4). In early September ammunition breakout was started on New
York, Carteret, and Wainwright.

By mid-September, because of the acute shortage of radiological monitors
questions were raised as to the advisability of continuing ammunition disposal
at the rate of progress imposed earlier (Reference C.O.23, p. 4). At this time
questions were also raised by CTG 1.2 regarding the dangers attendant to leav-
ing large quantities of stable ammunition aboard ships exposed to tropical
temperatures in unventilated and uncooled magazines without adequate Inspection
and surveillance. He cautioned that removal of such ammunition would multiply
the difficulties of the ongoing task several times over and should not be con-
sidered lightly. Although he felt that the hazard of leaving the ammunition 9
aboard was acceptable In view of the well-established stability of the smoke-
less powder under the expected range of temperature, he recommended that the
advice and recommendations of the Navy Bureau of Ordnance be obtained before a
decision was made (Reference C.O.23, p. 6).

The potential for plutonium contamination continued to be a concern, and
rescue breathing apparatus was used to reduce the risk. One monitor was espe-
clally concerned because as time passed the detectable emissions, "our warning
signals," were "dying away," leaving behind the difficult-to-detect alpha
emitters (Reference A.2, p. 147). Urine testing continued, apparently on a
relatively large scale. This testing failed to produce any positive findings
of alpha exposure (Reference C.0.32, p. 4; Reference C.11.12).

On 14 September the concern about alpha emitters rmanifested itself from
another quarter in instructions from the Commander In Chief, Pacific (CINCPAC),
prohibiting all hoisting and underwater repairs on boats at Kwajalein. Appar-
ently CTU 1.2.12 was able to get permission to follow Insteac the 9 September
message from CJTF 1 to commanders of nontarget ships suspected of being con-
taminated, which allowed scraping of underwater portions of the hulls as long
as the working area was kept wet (Reference C.9.185, p. 136). Because no copy
of the directive could be found, boat repairs at Kwajalein were temporarily
curtailed (Reference C.11.5, p. 2).

Despite the severe problems imposed by the shortage of monitors and han-
dling equipment, the ammunition removal and disposal. proceeded according to
schedule without incident. During the week ending 13 October, radsafe opera-
tions were routine, but the instrument situation was becoming critical due to
the lack of spare parts. Only ten X-263 Geiger counters were operable, and no
spare parts for repairs were on hand. None had been received since 14 August,
and It was estimated that within 3 weeks none of the instruments would be
operating (Reference C.O.24, pp. 3 and 4). By the week of 19 October, ammuni-
tion safety tasks (i.e., removing and disposing of unstable ammunition and
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obtaining surveillance powder samples from target ships) were completed. Ap-
proximately 1,036 tons of ammunition had been removed from about 35 ships in
about 45 days with no serious Injuries (Reference C.11.5, p. 1). In the pro-
cess, 145 rescue breathing apparatus, 900 green fatigue shirts, 900 pairs of
green fatigue trousers, 660 pairs of undershorts, 1,500 undershirts, 500 pairs
of field shoes, 1,700 towels, 6,180 pairs of canvas work gloves, and 12,500
canvas shoe covers had been discarded. In addition, 150 rescue breathing
apparatus were usable but contaminated, as were air compressors, generators,
air hoists, and portable blowers used in the operation (Reference C.l1.5, pp.
3-4). Exposures for the Ammunition Disposal Unit are discussed In Chapter 12.

In mid-October Commander Marianas requested Commander Service Force, Paci-
fic (ComServPac), to transfer the Ammunition Disposal Unit intact to Guatit to
dispose of surplus ammunition. In view of the task they were just completing
and the length of time they had been in the forward area, Commander Navy Task
Group (CNTG) JTF 1 strongly advised against such a transfer and recommended
that the entire unit be given leave before reassignment. ComServPac concurred
(Reference C.0.24, p. 2).

Concurrent with the completion of this disposal, CNO ordered USS Gasconade
(APA-85), USS Fallon (APA-81), USS Crittenden (APA-77), USS Brule (APA-66), -
Independence. and USS Mayrant (DD-402) towed to San Francisco and Hughes,
Pensacola, Salt Lake City, New YoLk, USS Rhind (DD-404), and Nevada towed to
the Puget Sound area for examination. The towing was to be in the crder listed,
with one ship arriving in each area every 2 months. Only six of these twelve
ships were ultimately towed to the United States. Brule, Fallon, Rhind, and -.

Mayrant were eventually sunk In the vicinity of KwaJalein. New York and Nevada -
were towed to Pearl Harbor for inspection and were later sunk off Oahu.

In connection with this, CNO directed that CNTG insure, insofar as practi-
cal in the forward area, the removal of all ammunition, Including projectiles,
before the vessels' arrival at the mainland. This, of course, called for a
radical change of plans for the Ammunition Disposal Unit at Kwajalein. The
rollup orders already issued for its dissolution on 23 October were cancelled
and action was initiated to transfer the entire unit to Atoll Command Kwajalein
(AtComKwaj) on 23 October at the same time that the target ship maintenance
unit was transferred.

When the rollup plans were cancelled, the officer In charge of the disposal -
unit flew to Pearl Harbor to confer with CNTG. As a result of this conference,
it was decided that removal of powder and small-caliber projectiles before the
vessels' departure from Kwajalein would be practical and could be done well
within the time limits imposed by the towing schedule. Removal of the large-
caliber projectiles however, especially the 14-inch projectiles in New York and
Nevada and the 8-inch projectiles In Pensacola, would present a very difficult,
If not impossible, problem in view of the limited facilities at Kwajalein, but
the task was initiated (Reference C.0.25, p. 1). All unstable ammunition and
all pyrotechnics, catapult charges, igniters, detonators, boosters, torpedo - ..-
expelling charges, and bulk black powder were removed trom all target vessels
at Kwajalein.

The status of ammunition in the eight target ships that were finally towed
from Kwajelein was (Reference C.O.25, p. 12):
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USS Crittenden (APA-77) No ammunition aboard

USS Gasconade (APA-85) No ammunition aboard

USS Hughes (DD-410) No ammunition aboard

USS Independence (CVL-22) No ammunition except two-thirds of
the unfuzed normal bomb allowance
remained aboard

USS Nevada (BB-33) Two-thirds of the normal allowance
remained aboard

USS New York (BB-36) Ten percent of the 14-inch projec-
tiles and eight percent of the re-
maining normal allowance remained
aboard

USS Pensacola (CA-24) No ammunition except two-thirds of
the 8-inch projectile allowance
and two-thirds of the unfuzed bomb
allowance remained aboard

USS Salt Lake City (CA-25) Ten percent of the normal allow-
ance remained aboard.

When the initial phase of the ammunition disposal was completed, the last
of the experienced radiological monitors departed Kwajalein. When work was
resumed to unload the target ships due for transfer to the continental United
States, the only available monitors were still receiving additional training
at Kwajalein after Intensive instruction in Washington, D.C. In addition,
serious morale problems were developing In the Ammunition Disposal Unit due to
doubts and unanswered fears about the effects of radiation and fatigue due to
the long, uninterrupted arduous and hazardous duty.

The officer-in-charge dispatched a letter dated 11 November 1946 to the
Chief, Navy Bureau of Medicine and Surgery (BuMed) (Reference C.11.7) detailing
the concerns of personnel in his unit regarding radiation hazards. He described
the problems in the use of the rescue breathing apparatus and the added hazards
in handling heavy ammunition when wearing the apparatus in confined dangerous
spaces. He recommended better indoctrination and training for those working
under similiar conditions, suitable limitation on the length of continuous
duty, and -- If it was determined that a protective mask was required -- dis-
continuance of all unloading until a suitable mask could be developed.

On 29 November the officer-in-charge was advised by the Safety Advisor to
JTF 1 (Reference C.11.8) that the answers to some of the questions asked by
the men were classified and, in any event, the officer in charge of the Ammu-
nition Disposal Unit should discuss these questions with the Radsafe Advisor
and then disseminate the proper Information to his personnel. He was further
informed that the rescue breathing apparatus was •,,nsidered necessary by senior
radsafe experts and would continue to be worn and that if all safety regula-
tions were complied with no hazard to health was Involved in the work. Hence, .0
BuMed did not feel it was necessary to limit the time spent in this type of
work (Reference C.11.8).
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Clearly, operations at Kwajaleln were intense during the early months of
the target fleet's presence. The order from CNO to remove additional ammunition S
prevented the dissolution of the Ammunition Disposal Unit and forced work to
continue, apparently with the same personnel (Reference C.O.26). From 1 Sep-
tember 1946 to 31 December 1946, 5,734 badges were issued to personnel of this
unit. The period of heaviest issue was September and October; thereafter, very
few badges were issued (Reference C.13.4).

The deck logs of Conserver and Current indicate that these ships were
extremely busy during this period in mooring, diving, towing, and housekeeping
operations on the target fleet at Kwajalein. Between 31 August and 30 November
1946, 14,532 personnel decontaminations (similar to those described in Chapter
2) were carried out aboard the change ship APL-27, an average of 158 each day
(Reference C.13.7). S

In October the preliminary examination and securing of target ships at
KwaJalein was completed. On 1 October, CNO directed that upon dissolving JTF 1.
these ships and their caretaking unit be turned over to CINCPAC.

TARGET SHIP ACTIVITIES AFTER JOINT TASK FORCE 1
DISSOLUTION

In accordance with directives of the Joint Chiefs of Staff (JCS), steps
were carried out rapidly to complete the work of the task force and to turn
over operational control of all units to appropriate commands. As of 24 October
no shlps or units remained under the operational control of the CJTF 1, and .. -
only staff activities were left. The task force was formally dissolved on
1 November 1946 (Reference C.9.206, pp. V-(D)-5 and V-(D)-6).

In all, 63 target ships (12 were remanned after CROSSROADS) passed through
Kwajalein. Of these, 41 remained at Kwajalein until sunk. These ships were
radioloclically contaminated and could not be disposed of until cleared by CNO .
and Radiological Section BuShips.

On 31 January 1947, Chief BuMed issued additional safety regulations for
work on the target ships. The potential internal radiation hazard was empha-
sized. The exposure of persons boarding ships was to be kept to a minimum, and
their exposure was to be appropriately interrupted to reduce the chance of
injurious effects. All persons who were to board target ships and who might
encounter radiation were to have a preduty physical examination. All personnel
connected with work on target ships were to have monthly physical examinations
with special attention to their hands. Each individual was to have a weekly
urinalysis, including a gross beta count.

Various measures were to be taken to protect the men while at work. A
change house was to be provided where the men would dress in hard hats, covet-
alls fastened at the neck, canvas or rubber gloves, canvas booties over their
boots or work shoes, appropriate breathing apparatus, and goggles. Each man
was to have a film badge pinned on the left breast of his coveralls. The tol-
erance limit was 0.1 R per 8-hout day. A work party could not board target
vessels without the permission of the radsafe unit and each party had to be
accompanied by a monitor. While aboard a target vessel, the men were not to
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eat, drink, smoke, or to chew gum or tobacco. They were to avoid pools of
water, dust clouds, and piles of rust, paint chips, or the like since each 0
might be a radiation source. When below decks, the men were to wear the rescue
breathing apparatus at all times. Upon returning to the change house they were
to turn In their film badges, disrobe, and wash thoroughly. The regulations ap-
pear to have broken little new ground but instead codified existing CROSSROADS
practice (Reference C.11.9, pp. 1 through 8).

On 3 March 1947, Navy Bureau of Personnel reduced the Kwajalein ships'
security detail to 5 officers and 127 enlisted men. Both CINCPAC and AtComKwaj
considered this to be a minimum number. However, on 31 March there were only
27 men In the unit. The attempt by Kwajalein personnel to keep up with the
towing schedule in spite of the manpower shortage operated to contravene the
requirement for radiological safety (Reference C.11.10. p. 2). 0

In a letter to AtComKwaj dated 9 April 1947, the senior monitor assigned
to the radsafe section at Kwajalein on 23 January described violations of
radsafe procedures he had seen or had good reason to suspect during his time
there. Upon arrival he had been given some instructions about radsafe proce-
dures to be followed in working on the target ships, but he had been shown no S
written regulations. In his work, this Navy ensign observed men smoking and
lounging about the decks of target ships and boarding parties going aboard
Pensacola without first passing through the change ship. He believed that per-
sonnel sometimes ate aboard the target vessels and that work parties unaccom-
panied by a monitor sometimes boarded them. He bcelieved looting was common.
The monitor was also very concerned that men were not wearing rescue breathing
apparatus while on the decks of the target vessels, but the BuMed regulations
of 31 January did not make It mandatory In all circumstances (Reference C.O.27,
pp. 7 and 8).

When the ensign reported his observations and suspicions to the Medical
Radsafe Officer at Kwajalein, the doctor showed him a list of safety precau-
tions for boarding target vessels sent by BuMed. From the monitor's letter It
cannot be determined, however, whether these were the regulations of 31 January
as amended or some other document. The doctor apparently had not been aware of
the violations of BuMed's rules. On 13 March the monitor showed the safety
precautions to the officer in charge uE the change ship. Together they checked
fatigues and found "numerous" high readings. The monitor's letter gives the
Impression that the officer in charge of the change ship had not previously
seen the list of safety precautions,

The senior monitor also showed the precautions to the captain of the sal-
vage vessel from which worn. parties had boarded Pensacola without passing first
through the change ship. The captain visited the radsafe officer to discuss the
precautions. The monitor's revelations led to a meeting on 20 March attended by
the Medical Radsafe Officer, the captains of Conserver and Current, AtComKwaj,
the monitors, and another official. Greater efforts to follow BuMed's guide-
lines apparently followed. The monitor also had been concerned about the
unreliability of the radlation detection instruments, but the meeting did not
produce actions that relieved his apprehension. He wrote that "our instruments
are still very unreliable and I felt unsafe in boarding without proper equip-
ment. 1 told [the radsafe officer] that I thought operations should cease
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because we knew so little about the dangers we were dealing with" (Reference
C.0.28) S

The complaints of the senior monitor to AtComKwaj were passed to higher
authorities. CINCPAC, in a letter endorsement to Chief BuMed, stated that
AtComKwaj had been instructed on 10 April to fully comply with existing safety
regulations at the cost of curtailing security measures and, If necessary,
falling behind in towing schedules. He noted that a serious health hazard
existed If safety regulations were not strictly maintained (Reference C.11.22).

The problem was essentially one of manpower, as less than 200 personnel
were assigned to the ship's security detail. This was too few personnel to
maintain the desired schedule of preparing ships for tow back to Navy ship-
yards. This fact and Its consequences were acknowledged In a letter from CNO * S
to Chief of Naval Personnel dated 15 July 1947. The letter observed that In
many instances certain recognized safety precautions were violated, attribut-
able to the towing schedule, inadequate indoctrination of men, and insufficient
supervisory personnel. It stated, however, that In the opinion of responsible
persons experienced in the subject that, in fact, no individual actually was
subjected to danger. In order to substantiate that opinion, the letter stated *, S
that a broad survey of all persons Involved had been instituted (Reference
C.0.33).

The results of this broad survey have not been located. The survey may
refer to the blood tests administered to all Navy CROSSROADS participants
(Reference C.11.23). rhere is evidence that action at Kwajalein in this regard S
was underway at least by April 1947. A 17 May message from AtComKwaj to BuMed
advised that blood tests given at Kwajalein established that exposed personnel
were disqualified from additional work detail. He noted that the results had
urgent medical Implications and impacted on personnel rotation policies (Ref-
erence C.11.24).

A standard gamma source to calibrate instruments was provided by 5 June
1947, and the hope was voiced that a suitable alpha counter could be provided
"eventually." Moreover, the bureaus concerned were going to supply "essential
technical help," apparently meaning more personnel (Reference B.l1.1). This
last effort probably was related to the monitor shortage at Kwajalein. During
April 1947, the radsafe unit was down to one monitor; hence only one working
party at a time could enter radiologically suspect areas (Reference C.O.29).

Commencing in June 1947, Kwajalein and all shipyards where target ships
were located began monthly reports of personnel film badge exposures. These
monthly reports to BuMed continued until November 1948. Until at least July
1948, a ship's security detail existed at Kwajalein to care for the target
ships. Protective clothing was apparently worn by U.S. shipyard personnel when
working with the CROSSROADS target ships, judging from an inspection photo
(Figure 38) of the engine room of Hughes at Puget Sound in April 1948.

CONIAMINATION OF SUPPORT SHIPS

The majority of the support ships did not reenter Bikini Lagoon until
after 31 July when the lagoon water was below 0.1 R/24 hours. Within 3 days,
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Figure 38. Inspection of USS Hughes (DD-410) at Puget Sound Naval Shipyard in
1948 showing woirkers wearing protective shoe covers and gloves.

concentrations of radioactive contamination we~re observed in the marine growth
and Lust on their hull exteriors at the waterline. Even though the water in
which the ships were anchored showed a radiation inten.•Ity of only about 0.01
R/24 hours, the radioactivity collected on the hulls to such an extent that
several ships had interior readings In the vicinity of the waterline exceeding
0.1 R/24 hours (Reference C.9.185. p. 18).

Decontam~nation at Biklnl

on 29 July, faced with increasing radioactivity in the Water where the
ships were anchored and hoping to deal with problems of contamination, the
support ships and the target ships that had been cleared as radiologically safe
were moved to a new anchorage In the southeast portion of the lagoon (Reference
C.9.185, p. 19; Reference A.2, p. 101). All ships were ordered to list Ship,
that Is, change ballast, causing them to list aihd expose portions ot their
hulls below the waterline for scraping (Reference C.9.185, p. 19). Rather than
Irtimerse themselves In the lagoon water, personnel were to use long-handled
scrapers (Reference C.10.3). Because the ships' evaporators used to distill•
freshwater concentrated radiation from the lagoon water In the scale on the
Inner surfaces of their shells and tubing, radiation levels neat 3cre of them
exceeded the 0.1 R/24 hours litnit.
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Orders were issued not to open evaporators without specific authorization
of the radsafe section and then only with a monitor present (Reference C.10.3). S
Exper iments showed that the evaporators would not pass radioactivity over into
distilled water if they were operated at somewhat reduced rates. Orders to
operate at reduced rates were issued, although sources available disagree on
whether the approved rate was 75 or 80 percent (Reference C.9.185, p. 19;
Reference C.10.6). To remove some of the contaminated scale, ships were to use
the "cold-shock" treatment; that is, cold water was run through the hot evapo- S
rator tubes that had accumulated radioactive scale. The pipes' rapid contrac-
tion caused the scale to flake off and be flushed out (Reference C.10.6). To
decrease the formation of new scale, ships were ordered to use a standard scale
reduction technique of introducing a mixture of boiler compound and cornstarch
continuously into the evaporators (Reference C.10.1). In an effort to reduce
contamination on hulls and in evaporators, a number of support ships left the S
lagoon for one-day trips in the open ocean to flush the sides and interior
systems with clear saltwater.

These measures reduced the radiation level inside most ships to 0.1 R/24
hours (gamnma) or less. To keep radiation levels down, the ships, where possi-
ble, were kept in water indicating 0.001 R/24 hours (gamma) or less. Numerous S
exceptions to this were necessary, however, to carry out the duties of the
task force. Ships used for salvage, radsafe, and survey work sometimes needed
to enter waters with higher levels of radioactivity. One source indicated that
in some cases a ship's crew was evacuated and the ship was allowed to stand
idle, presumably in water with low radioactivity levels, until the readings
inside fell below the 0.1 R/24 hours level (Reference C.9.185, p. 20). The -
source does not indicate the number of ships in this category.

Shift to Kwajalein

On 11 August, CJTF 1 asked the CNO for permission to shift the task force's
base to KwaJalein, asserting that the tendency of ships to accumulate radio- ,
activity, especially in their evaporators and in the marine growth on their
hulls, mandated leaving Bikini. He emphasized that no hazard to Kwajalein would
result and that preparations for CHARLIE (the anticipated third CROSSROADS
shot) would not be compromised (Reference C.10.4).

On 19 August the task force was ordered to shift base to Kwajalein. Non-
target ships that had reentered the lagoon were monitored before departure and
given conditional operational clearances, subject to employing safety proce-
dures to meet each ship's condition. Most were restricted on the amount of
time personnel could spend in certain compartments and near certain pieces of
equipment (Reference C.9.206, p. V-(D)-4; Reference C.9.185, p. 20).

Commander Joint Task Force 1 Letter of 19 August 1946

Although it was hoped that natural decay and steaming In the open ocean
would minimize radioactive expoure of personnel, the Chief of Staff of JTF 1
sent a letter on 19 August to commanding officers of all ships that had been In
the lagoon between 25 July and 10 August and hence were radiologically suspect.
He wrote that before these ships could be considered completely clear, fur-
ther monitoring would be needed, especially to ensure the safety of personnel
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scraping ships' bottoms or working on their evaporators. Arrangments were being
made for radiological monitors to be available at naval shipyards and principal
ports on the U.S. west coast and Pearl Harbor. Commandiny officers of the ships
involved were to request these monitors before having evaporators opened, hav-
ing work done on other contaminated machinery, or entering drydock (Reference
C.9.185, pp. 144 and 145).

After further study, the task force radsafe and safety advisors decided
the precautions set forth In the letter of 19 August were inadequate to protect
personnel from alpha emitters associated with the detected radiation. Moreover,
considerable cleaning would be required to eliminate radioactivity, and the
cleaning itself and the wastes created would pose yet another problem. After a
conference with the safety advisors, the ComServPac on 29 August issued special
precautions to -be applied to all vessels that had spent more than 10 days in
Bikini Lagoon after 25 July (Reference C.9.185, p. 21). In summary, the pre-
cautions were as follows:

1. Avoid drydocking until further notice

2. Avoid opening saltwater plumbing

3. Avoid exposing the external surface of the hull below the •
waterline

4. Avoid exposing personnel to fumes or dust from welding,
cutting, or other work on contaminated saltwater surfaces.

He also recommended the ships be examined at San Francisco or Pearl Harbor to
determine their exact radiological status and to indoctrinate crews in proper
radsafe procedures (Reference C.10.5).

CJTF 1 concurred with ComServPac, but argued that ships In the western Pa-
cific should return to Guam for radiological monitoring. He advi'sed that JTF I
was organizing a monitoring group for use at San Francisco, Pearl Harbor, and
other ports as required. He recommended that docking or yard work on the af-
fected ships be avoided until they had been monitored and declared radiologi-
cally safe. Finally, he suggested that the precautions applied to the ships
also be applied to the small boats they carried (Reference C.9.185, p. 22). On
28 August CNO directed compliance with these recommendations and two days later
ordered all small boats found radiologically unsafe sunk in deep water (Refer-
ence C.9.185, pp. 22 and 23; Reference C.10.4, p. 1).

RADIOLOGICAL CLEARANCE OF NONTARGET SHIPS

CJTF 1 dispatched his Chief Medical Officer to head the program for giving
radiological clearance to nontarget vessels. On 26 August the medical officer
established his headquarters in the offices of the 12th District Medical Offi-
cer at San Francisco Naval Shipyard. He encountered Immediate difficulties.
Radsafe monitors were not available at San Francisco In numbers sufficient
to check the many ships expected to arrive during the coming weeks. Monitors
were drawn from the ranks of those who had served during CROSSROADS and from
the radsafe organization at Kwajalein, but at some cost to operations there.
The first graduates of the JTF 1 radsafe school became available for duty by
mid-October. Although some 're assigned to Kwajalein, most were assigned to

131

. . . _: . . .. . . . . . . . . . . • . .. . . .. . .



shipyards or laboratories on the west coast or In Hawaii where they worked on
problems presented by the contaminated nontarget vessels. Because no safe and 0

effective methods had yet been developed for removing the known or suspected
contamination on the nontarget ships, only a list of precautionary measures
could be given to ships' captains. These measures were principally as follows
(Reference C.9.185, p. 24):

1. Treat evaporators using starch and boiler compound, cold
shocking, or, in the case of vapor compression stills,
standard cleaning

2. Sink at sea all radiologically hazardous equipment made
from wood and plant fibers, such as lines, fenders, nets,
camels, and swabs

3. Prohibit burning, welding, chipping or wire-brushing of 0
saltwater lines or exposed saltwater surfaces except under
the supervision of a monitor. Scraping is permitted on
surfaces provided they are kept wet at all times.

4. When dropping anchor avoid the dust raised from the out-
going chain, keep the anchor wet, use gloves when handling
the anchor and chain, and discard the gloves after use

5. Sink small boats with readings greater than 0.1 R/24 hours

6. Scrub urinals and head troughs with abrasive cleaner or
acid solution.

In an effort to determine accurately the contamination level on nontarget
ships exposed at Bikini, Commander Western Sea Frontier (ComWestSeaFron) on 30
August ordered Commander 12th Naval District to drydock one of the destroyers
from the Joint task force at the San Francisco Naval Shipyard. USS Laffey
(DD-724) was drydocked and Inspected on 5 September under supervision of the
JTF 1 Chief Medical Officer. The underwater portion of the hull and portions
of the saltwater plumbing were monitored. Shipyard workers in protective clo-
thing and breathing apparatus chipped off samples of rust, paint, and scale.
Radiation levels detectable with hand-held instruments were found to be below
the accepted tolerance level. Samples were also taken from USS Whitý-Z (AV-14),
USS Henrico (APA-45), and USS Mount McKinley (AGC-7). The samples were sent to
the University of California's Crocker Radiation Laboratory for further analy-
sis, especially for the presence of alpha emitters. Encouraged by the low read-
Ings, the medical officer gave permission for overhaul work on USS Walke
(DD-723), US3 Barton (DD-722), USS Lowry (DD-770), and Laffey, except that

work Involving the exterior of the hull below the waterline or the saltwater
plumbing had to await the arrival of sufficient monitors. A decontamination
center was established for yard employees working on the ships (Reference
C.9.185, pp. 28 and 32; Reference C.12.2, pp. 84 and 85).

In late August and early September, however, concern increased in command
circles that unless a means could be found to service the underwater hulls and
saltwater plumbing of the nontarget vessels, they would eventually be rendered
useless.

On 9 September 1946, CJTF 1 sent a letter (Serial 079) to commanding offi-
cers of all nontarget ships suspected of being contaminated. His purpose was
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to make them aware of the discussion in progress, to summarize safety precau-
tions, and to give Information on the clearance procedure under development
(Reference C.9.185, pp. 125 and 145). His letter, however, did not (Reference
C.9.185, pp. 25 and 26):

1. Establish adequate decontamination procedures or a plan
for developing them

2. Establish the final tolerance level for alpha emitters,
the alleged principal hazard

3. Assign responsibility for decontamination and final clear-
ance.

During the next several months the Navy put considerable effort into filling
these gaps.

ComWestSeaFron on 11 September recommended to CNO that highest priority be
given to providing staff for the JTF 1 Medical Officer, that BuShips have the
responsibility for developing decontamination methods, and that the DSM be
dispatched to the west coast as BuShips' representative. On 13 September CNO
advised that ComWestSeaFron and BuShips had been assigned the responsibility
and that the DSM was on his way, to arrive on 17 September (Reference C.9.185,
pp. 26 and 27).

Decontamination Experiments at San Francisco Naval Shipyard

Meanwhile, efforts to measure contamination continued. On 12, 13, and 19 _

September portions of Laffey's hull were sandblasted and particle samples col-
lected In filter devices set up nearby. A section of contaminated saltwater
pipe was burned through in a small, closed compartment and particulate samples
collected In a filter device (Reference C.9.185, p. 29). The samples were taken
to the University of California Crocker Radiation Laboratory for analysis.

Methods for cleaning contaminated saltwater lines were tested. On 13 and
17 September various acid solutions were pumped into sections of Laftey's salt-
water plumbing and then the sections were flushed a number of times. The result
was a considerable reduction in radiation levels. These experiments were judged
completely successful. Also on 17 September preparations were made to test
acid solutions on the saltwater plumbing of a second ship, Henrico (Reference S
C.9.185, pp. 30 and 32).

The DSM arrived on 17 September, and during the next few days, he conferred
with officials supervising contamination measurement and decontamination exper-
Iments. He inspected the work being done on Laffey and USS Benevolence (AH-13)
(Reference C.9.185, pp. 30 through 33). 5

On 20 September, laboratory assays of rust, evaporator and condenser scale,
saltwater tines, algae from the hull, and other samples from Laffey, Kenneth
Whiting, Henrico, and Mount McKinley were completed. They indicated that the
amount of plutonium (an alpha emitter) associated with fission products (beta
and gamma emitters) was quite constant. Thus -- the plutonium concentration -- •
could therefore be estimated from the fission product activity with a Geiger
counter (Reference C.11.17).
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Taking samples for laboratory analysis was unnecessary, since analysis of
the filter samples taken while sdndblasting portions of Laffey's hull showed
no detectable plutonium. Using the ratio of plutonium to fission products to
calculate the amount of plutonium present led to an estimate that a worker
using a respirator would have to spend 100 million days of wet-sandblasting to
inhale a dangerous amount of plutonium. From this came the conclusion that
ships up to 100 times as contaminated as Laffey could be sandblasted without
exposing shipyard personnel to a lung hazard. Filter samples collected during
welding of contaminated saltwater lines also revealed no plutonium. Calcula-
tions using the plutonium-fission products ratio indicated an individual would
need to weld for 1,000 days to accumulate a dangerous amount of plutonium in
his body (Reference C.9.185, pp. 32 and 33). The findings of the laboratory
assays appeared to show that nontarget ships of JTF 1 could be decontaminated
and overhauled without radiological hazard to personnel, but, as discussed
below, that work did not go forward immediately because of fears among the
experts that hard-to-detect dangers were still present (Reference C.9.185, pp.
32 and 33).

The Question of Clearance Standards

About 2U September, the DSM left San Francisco for Washington, D.C., to
present the findings from the decontamination experiments to higher authority.
In Washington he prepared a directive setting forth the decontamination proce-
dures established up to that point. Issued on 24 September as a Joint BuShips-
BuMed speedletter, it included authority and direction for decontamination of
evaporators, heat-transfer apparatus (except condensers*), hulls beneath the
waterline, and ships' boats of all contaminated ships scheduled to remain in
the active fleet. Members of each ship's crew were to clean the evaporators
and heat-transfer apparatus as soon as practical. Hulls were to be cleaned
beiow the waterline using standard wet sandblasting methods at the time of a
ship's next scheduled drydock period. Debris from cleaning evaporators and
heat-transfer devices and sand from sandblasting were to be kept wet until
dumped at sea. Monitors were desirable but not essential for this work. Salt-
water lines could be cut and welded without hazard, but sections removed were
to be dumped at sea. All zinc plates used to retard electrolytic action were
to be removed from main and auxiliary condensers and discarded at sea. Differ-
ent rules were being developed to cover ships scheduled for disposal or deacti-
vation (Reference C.9.197, pp. 16 and 19),

The DSM's directive was greeted with great enthusiasm by all commands con-
cerned. The message from CJTF 1 on 9 September had led to fears that a great
and indeteiminant hazard to personnel was present. Now the hazard had been
found to be minimal if the indicated safety precautions were taken. The methods
to remove contamination were not too complicated, and regular maintenance could
proceed more or less on schedule. BuShips representatives taking part in the
work at San Francisco visited the 1lth, 13th. and 14th Naval Districts at San
Diego, Seattle, and Pearl Harbor, respectively, to brief shipyard management

* A condenser is a low-pressure heat-transfer device for changing steam to
water in a propulsion or simillar closed-cycle system. It should not be con-
fused with the evaporators used to distill freshwater.
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on the decontamination procedures (Reference C.9.185, p. 36). Meanwhile, a .
vigorous program of decontamination experiments went on at the San Francisco
Naval Shipyard in an effort to develop better methods.

However, considerable uncertainty persisted about whether the 0.1 R/24
hours standard, as measured with a Geiger counter or similiar device, could be
used for determining when a vessel required decontamination and when it could
be considered safe and given clearance. No reliable instrument was available
for determining the presence or absence of alpha contamination in the field.
Analyses of the samples taken from Laffey, Whitinq, Henrico, and Mount McKinley
had provided an approximate ratio of plutonium to fission products, but no
radsafe expert of recognized reputation was ready to declare that a Geiger
reading of 0.1 R/24 hours or less assured protection from the total alpha haz-
ard, that is, from plutonium or any other alpha emitters (Reference C.9.185,
p. 41).

Consequently, BuShips called a conference in San Francisco on 1 October to
grapple with the problem. The decision was made to study contamination of USS
Rockbridge (APA-228). At that time it was considered the most heavily contami-
nated ship to arrive in the area, and it was of a size and type judged suitable
for a detailed study of wide implications. The hope was not only to Improve
the accuracy of the plutonium ratio, but particularly to determine the total
amount of plutonium on the ship. The figure could then be used as the basis
for the needed standards. Numerous samples were taken from the ship and sent
to the University of California for analysis, but the University's facilities
for radiochemical analysis were sufficiently limited that weeks passed before
the results were available (Reference C.9.185, pp. 41, 45 and 46).

While awaiting the results of the work on Rockbridge, BuShips in Washing-
ton, D.C., on 10 October proposed a set of contamination limits. After discus-
sions between naval and civilian radsafe experts on the west coast and BuShips
and BuMed in Washington, the final clearance standard for all ships was set at -
0.001 R/24 hours (gamma) from shielded sources and 0.005 R/24 hours (combined
beta and gamma) from exposed surfaces, subject to change if required by new
information. These limits required decontamination of almost all nontarget
ships that spent more than one day in the Bikini Lagoon after BAKER (Reference
C.9.185, p. 49). Twelve ships were found to be within radiological limits.
These ships were associated with CROSSROADS, but either had never entered
Bikini after Baker or had been in the lagoon following BAKER for 1 to 3 days.
They were USS Charles P. Cecil (DD-835), USS Limestone (IX-158), USS LST-871,
USS LST-989, USS Albemarle (AV-5), USS Panamint (AGC-13), US$ Appalachian
(AGC-I), USS Blue Ridge (AGC-2), USS Furse (DD-882), USS Turner (DD-834), USS
Shangri-La (CV-38), and USS Bountiful (AH-9).

Decontamination work on a large scale apparently started after 14 October,
when Buships authorized crews of all nontarget ships, including those sched-
uled for disposal arid deactivation, immediately to go forward with acid
cleaning of evaporators and of firefighting, flushing, cooling, and drainage
systems. At least 55 nontarget ships that had arrived at one of the west coast

P naval districts were involved. CINCPAC and ComWestSeaFron were to see that the
work was done. The final clearance limits recently agreed upon by BuShips and
other interested parties were used, however, only as a temporary standard for
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"operational, conditional, or preliminary" clearance, pending the analysis and
availability of Rockbridge data (Reference C.9.185, pp. 50 through 52). -

Results of the assay of fission products and plutonium on Rockbridge were
available on 25 October 1946 from the University of California. At the time of
the collection of the samples, radsafe monitors reported the external hull
readings were 0.009 to 0.010 R/24 hours (beta plus gamma). The total activity
calculated to be present on Rockbridge was 376 millicuries of fission product -
activity and 2.020 milligrams of plutonium. This material was distributed
inside 23,207 ft 2 (2.16 km2 ) of saltwater piping, inside 12,780 ft 2 (1.18
km2 ) of condenser and evaporator Interiors, and the entire underwater hull.
The hull contamination when removed was contained in the 125 tons of sand used
to sandblast the external hull. Although about two tolerance doses of plu-
tonium were detected, these and the fission products were spread over an
extremely large area and in locations that greatly reduced the potential expo-
sure to personnel (Reference C.11.18; Reference C.9.185, p. 56).

In addition to continuing uncertainty about final clearance standards, the
decontamination regulations promulgated up to that time had two gaps: (1) how
to determine contamination of a ship's hull without time-consuming and expen-
sive drydocking, and (2) how to remove contaminaticn from condensers. At that
point BuMed appointed a special medical board to advise the Navy's Surgeon
General, who was Chief of BuMed, on radiological matters presented to it for
study. It was chaired by the Medical Officer dispatched to San Francisco in
late August by CJTF 1 and included the Radsafe Advisor to CJTF 1 and radiation
experts from the University of California (Reference C.9.185, p. 54).

The medical board held its first general meeting on 4 November to consider
results of analysis of Rockbridge samples. After much discussion, the members
of the board suggested a set of final clearance standards, but these were not
acceptable either to BuMed or BuShips. BuShips sent a representative to the
west coast, and after consultation with the BuShips representative and addi- 0_
tional study, the board proposed a new set of final radiologlcal clearance
standards as follows (Reference C.9.185, p. 56):

1. Habitually closed saltwater systems were not to have
exterior readings exceeding:

a. 0.001 R/24 hours (gamma) for 94 percent of the system ,

b. 0.005 R/24 hours (gamma) for 5 percent of the system

c. 0.01 R/24 hours (gamma) for I percent of the system.

2. Open systems were not to exceed an average of 0.001 R/24
hours (gamma) and 0.005 R/24 hcurs (gamma plus beta)

3. Underwater portions of the hull exposed by listing and
trimming were not to exceed an average of 0.02 R/24 hours
(gamma plus beta) wet or dry.

BuShIps accepted these standards for final c]earance. For operational or
preliminary clearance, the bureau took the standards the board had originally - 0
set for active ships, namely (Reference C.9.185, pp. 54 and 55):
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1. For shielded systems -- 0.01 R/24 hours (gamma)
2. For unshielded systems and surfaces -- 0.05 R/24 hours

(gamma plus beta)

3. For underwater body -- 0.05 R/24 bours (gamma plus beta).

During the development of clearance standards, work had continued at the
San Francisco Naval Shipyard on removing radioactivity from condensf-s and
satisfactory methods had been worked out.

Clearance Standards Adopted

On 22 November, HuMed, and BuShips Jointly issued a letter giving agreed-
upon decontamination methods and clearance standards (Reference C.9.187, pp.
30 through 51), which superseded all previous directives (Reference C.9.185,
pp. 51 and 58).

The criteria for clearance are:
(1) The existence of any areas of radioactivity with readings -

in excess of 0.Ir (gamma) or 0.5r (beta) combined will be - 0
considered as above safety tolerance for external radia-
tion and will be immediately decontaminated or disposed
of, and there will be taken such other precautions as are
required to insure safety of personnel. Serious rddio-
active hazard, not involving external radiation, will
exist in enclosed salt water systems which give a reading
of 0.lr (gamma) through the metal of the system. All areas
of contamination within closed saltwater systems with
readings between 0.1 and 0.01 gamma on external reading
will be decontaminated immediately.

(2) Operational Clearance MAY be granted for urgent reasons
when readings are:

(a) Maximum, shielded, between 0.1 and 0.001r gamma

(b) Maximum, unshielded, between 0.5 and 0.005r beta gamma
combined except underwater bodies with surface read-
inqs having statistical averages between 0.5 and 0.02
beta gamma combined.

Oa)iMal Cled, WILL be granted when readings are:

(a) Maximum, shielded, between 0.01 and 0.001c gamma
(b) Maximum, unshielded, between 0.05 and 0.005r gamma

beta combined except hulls of external surface read-
Ings having statistical averages between 0.05 and
0.02 R beta gamma combined.

(3) Final Clearance will be granted when readings are:
(a) Maximum, shielded, not above 0.001r gamma .0

(b) Maximum, unshielded, not above 0.005r gamma beta com-
b ined.
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Exception (a) Underwater body, readings statistically averaged
not above 0.02r beta gamma combined and with no single local- 0
Ized area in excess of O.lr beta gamma combined

Exception (b) salt water systems having external readings
ninety-four (94) per cent of which are not above 0.O01r gamma,
five (5) per cent not above 0.005r (gamma) and, one (1) per
cent not above 0.Olr gamma.

The letter also stated:

All of the ships Involved (target vessels not included) have
low radiation intensities and small a-mounts of contaminating
materials. They present no danger from external radiation. Any
danger to personnel which may exist involves the Introduction .6
of contaminating toxic materials into the body . . . . Consid-
ering the relatively small quantities of toxic material pres-
ent in any one ship and the great amount of gross material
with which it is mixed (marine growth, scale, rust) and the
quantities of this gross material necessary to gain access to . -

the body in order to produce physical injury due to radio- ,

active effects it is NOT LIKELY that personnel engaged in
routine operations "r maintenance of these vessels will suffer
Injury. It is CERTAIN they will not suffer injury if the pre-
cautions directed are followed, and the established clearance
procedures complied with. The Bureau of Medicine and Surgery
has established certain tolerance limits on the basis of rec-
ommendations made by an advisory board of experts in this
field of toxicology. These are in conformity with nationally
accepted standards for safety in regard to external radiation
and to 'radioactive hazards within the body.

On 27 November at a conference on radiological safety convened by Buships .
in Washington D.C., a University of California scientist speaking to the ques-
tion of dangers from scraping CROSSROADS nontarget ships took much the same
position. He stated that much authoritative information indicated the insoluble
form of plutonium used in nuclear weapons was not absorbed in the digestive
tract or the lungs unless quantities as large as a gram were present. He argued
that the health hazards from long-lived fission products, such as strontium
and cesium, were far greater than from plutonium. The amount of such fission
products would be on the order of 50 millicuries in many tons of scrap. This
quantity of radioactive material was equivalent to the amount of radium found
in ordinary rock. Therefore, he was willing to state positively that there was
absolutely no possibility of physical injury from the amounts of radioactive
material present on the nontarget ships (Reference C.9.187, pp. 112 and 113).

On 18 December, results from tests at the University of California indi-
cated that decay rates of gamma emitters were much greater than had been
realized. This led to some revision of the clearance instructions, and a re-
estimation that all nontarget ships would receive final clearance by 15 March
1947 (Reference C.9.185, pp. 60 and 61).
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Activities at Other Shipyards

In. order to avoid overtaxing the facilities at San Francisco, ComServPac.
CJTF 1, and CNO Issued orders that established decontamination and clearance
centers at San Francisco, Pearl Harbor, Guam, and other selected shipyards
(Reference C.9.185, p. 22). This culminated In the ultimate dispersal of ships
to the various shipyards as follows (target ships are noted with an astperisk
(Reference C.13.3):

SAN FRANCISCO

USS Achomawi (ATF-148) USS Henrico (APA-45)

USSA~ppalachian (AGO-I) *USS Independence (CVL-22)

USS Applirig (APA-58) USS James M. Gillis (AGS-13)

USS Artemnis (AKA-21) USS John Blish (AGS-lO)

ATR-40 USS Laffey (DD-724)

ATA-187 *LCI(L)..549

ATA-192 *LCI(L)-615

USS Avery Island (AG-176) USS Lowry (DD-770)

USS Barton (DD-722) USS LST-338

USS Benevolence (AH-13) USS LST-817

*US Bladen (APA-63) USS LST-861

USS Bowditchu (AGS-23) USS LST-871 '

USS Bowdttiea (APA-23) USS LST-881

USS Cebu (ARC-6) USS LST-989

USS Chickasaw (ATF-83) USS !4oale (DD-693)

*UjSS Conynciham (VD-371) USS Nunsee (ATF-107)

*(JSS Cort land (APA-75) *UJS5 Niagara (APA-87)

*USS Crittenden (APA-77) USS O'Brien (DD-725)

USS Deliver (ARS-23) USS Palmyra (AP.StT-3)

USS Dixie (AD-14) USS Rockbridge (APA-228)

USS Enoree WA-69) USS Rockingham (APA-229)

*USS Fillmore (APA-83) USS Rockwall (APA-230)

USS Gasconade (APA-85) USS San M~arcos (LSD-25)

*USS Geneva (APA-86) USS Walke (DD-723)

USS Widgeon (ASR-1)
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MARE ISLAND

*USS Dentuda (SS-335) *USS Skate (SS-305)

USS Fulton (AS-1l) *USS SkipJack (SS-189)
*USS Parche (SS-384) *USS Tuna (SS-203)

*USS Searaven (SS-196)

PEARL HARBOR

ARD-29 *USS New York (BB-34)

USCG Bramble (WAGL-392) USS Oneota (AN-85)

USS Chowanoc (ATF-100) USS Orca (AVP-49) 6

USS Current (ARS-22) USS Ottowa (AKA-101)

USS Flusser (DD-368) PGM-23

USS Hesperia (AKA-13) PGM-24

LCI(L)-i062 PGM-31
*USS Nevada (BB-36) USS Shakamaxon (AN-88)

PUGET SOUND

USS Allen M. Sumner (DD-692) USS Robert K. Huntington (DD-781)

ATR-87 *USS Pensacola (CA-24)

ATA-124 USS Pollux (AKS-4)
ATA-180 USS Quartz (IX-150)

USS Bayfield (APA-33) *USS Salt Lake City (CA-25)

USS Chikaskia (AO-54) USS Suncock (AN-80)
USS Etlah (AN-79) USS Wharton (AP-7)

USS Ingraham (DD-654) USS Wildcat (AW-2)
*USS Hughes (DD-410)

GUAM, MARIANAS

LCI(L)-977 LCT-1184 YF-990

LCI(L)-1067 LCT-1341 YMS-354

LCI(L)-1091 LCT-1361 YMS-358

LCT-11-30 LCT-1377 ITIS-413
LCT-1155 LCT-1420 YMS-463

LCT-1461 YO-132
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SAN DIEGO

USS Alax (AR-6) USS Mount McKinley (AGC-7)

ATA-185 USS Newman K. Perry (DD-883)

USS Begor (APD-127) USS Rolette (AKA-99)

USS Bexar (APA-237) USS Saidor (CVE-117)

USS Coucal (ASR-8) USS Saint Croix (APA-231)

USS George CIymer (APA-27)

LOS ANGELES

USS Albemarle (AV-5) USS Mender (ARSD-2)

USS Blue Ridge (AGC-2) USS Panamint (AGC-13)

USS Clamp (ARS-33) USS Phaon (ARB-3)

USS Coasters Harbor (AG-74) USS Preserver (ARS-8)

USS Creon (ARL-il) USS Presque Isle (APB-44)

USS Cumberland Sound (AV-17) USS Reclaimer (ARS-42)

USS Dutton (AGS-8) USS Severn (AO-61)

USS Fall River (CA-131) USS Sioux (ATF-75)

USS Furse (DD-882) USS Sphinx (ARL-24)

USS Gunston Hall (LSD-5) USS Telamon (ARB-8)

USS Haven (AH-12) USS Tombigbee (AOG-ll)

USS Kenneth Whiting (AV-14)

KWAJALEIN

APL-27

PHILIPPINES

PGM- 32

NORFOLK, VIRGINIA

USS Burleson (APA-67) •

NEW ORLEANS, LOUISIANA

PGM-25

PGM-29
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Information is lacking on decontamination procedures used at shipyards " -

other than San Fransisco. San Francisco was, however, the center of research 0
and expertise on the problem and decontamination is considered to have been
standard at all naval yards. Moreover, warnings and instructions flowed at a
fairly brisk rate from CJTF 1, BuMed, and BuShips. In dealing with such a new
and unfamiliar problem, responsible officials at other shipyards had little to
depend on except the procedures developed at San Francisco and ordered by cen-
tral naval authorities.

By 1 January 1947, 80 nontarget ships had been granted final radiological
clearance (Reference C.9.185, p. 59). On 28 February, the status of nontarget
ship clearance was as follows (Reference C.0.1, p. 3):

Ships with final clearance, including
12 not exposed ......... ...................... .. 128 0

Ships with operational clearance and
recommended for final clearance ......... ............. 4
Ships with operational clearance but
requiring more work for final clearance .... .......... 3

Ships without either clearance ...... .............. 22

Nontarget ships destroyed since BAKER ....... .......... 2

Disposal of Sand and Acid Used in Decontamination - .

Cleaning ships' hulls using wet sandblasting and cleaning saltwater piping
using various acid solution began early in the effort to decontaminate non-
target CROSSROADS vessels. Until 4 December 1946, the sand and acid solution
used in decontomination was segregated and disposed of at sea.

The problem of disposal was discussed at the Washington Buships conference
on 27 November. The conferees concluded that (Reference C.9.187, pp. 108 and - - ...
109):

1. Special disposal of sand used in sandblasting underwater
bodies of radioactively contaminated nontarget ships is
not required, provided marine growth is removed first and
disposed of.

2. Solutions used in removal of radioactivity from saltwater
systems of nontarget ships may be discharged into harbors,
preferably at a slow rate or after dilution, without-
security or health hazard.

Based on experience at the San Franciso Naval Shipyard and the discussion
at the conference, CJTF 1 issued a message on 4 December stating, in part,
that (Reference C.9.187, p. 53):

I. Special disposal of sand used in wet sandblasting of
underwater bodies of CROSSROADS nontarget vessels is not
required. S

2. Marine growth and scale removed from vessels at first dry-
docking shall be segregated and sunk at sea as previously
prescribed.
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3. Acid and other decontaminating solutions used in cleaning
saltwater systems may be discharged into the harbor. Solu- 0
tions should be discharged at slow rate or by providing a
flow of water along with the discharye so as to dilute
the solution by about one-fourth. Discharge should be
made well clear of docks and shorelines during ebb tide.

4. Scales and marine growth removed manually from evaporators
and saltwater systems shall be segregated and sunk at sea.

Of the approximately 54 ships decontaminated at San Francisco only 9 were
decontaminated after 4 December. In a 1982 letter from the U.S. Navy to the
mayor of San Francisco regarding her concern of radiation contamination of San
Francisco Bay, the issue was readdressed (Reference C.13.3):

Records of the quantities of radioactive fission products
which were discharged into San Francisco Bay could not be
located. As a result of the Navy's current review, it is
estimated that a maximum of 1 curie of fission products of
the most highly contaminated ship could have been disposed of
in this manner. It is concluded that the total quantity of -

fission products which could have been disposed of in San
Francisco Bay as a result of all nine ships decontaminated
after 4 December 1946, could also be discharged today from a
commercial nuclear facility and meet the requirements of the
Nuclear Regulatory Commission.

The procedures used in 1946 to dispose of sand and acid solutions produced
no greater concentrations of radioactivity than are currently acceptable from
commercial nuclear reactor operations.

14
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CHAPTER 6

BIKINI SCIENTIFIC RESURVEY

BACKGROUND 0

Following the conclusion of Operation CROSSROADS, the Joint CROSSROADS Com- -

mittee gave preliminary consideration to the possibility of a Bikini Scientific
Resurvey. Members of the Joint Committee cacried out feasibility assessments
and consulted with scientists from Joint Task Force 1 on potential studies and
the logistics support that would be required for the operation. A subcommittee -S
was formed to analyze proposed operational details and make recommendations
(Reference C.8.1, p. 1).

Acting in response to recommendations from the Joint CROSSROADS Committee.
on 16 May 1947 the Joint Chiefs of Staff (JCS) issued a memorandum to the
Secretary of the Navy requesting that the Joint CROSSROADS Committee and its - 0
successor organization, the Atmed Forces Special Weapons Project, undertake
technical supervision of the Bikini Scientific Resurvey. The operation was to
be conducted by the Navy In cooperation with the War Department and with the
participation of the U.S. Geological Survey, the Fish and Wildlife Service of
the Department of Interior, and the Smithsonian Institution. A target date of
15 July 1947 was proposed (Reference C.8.1, p. 75).

The objectives of the Bikini Scientific Resurvey, as formulated by JCS,
were to (Reference C.8.1, p. 75):

* Collect biological samples

* Carry out diving operations to recover instrumentation from S
target ships and conduct structural examinations of these
vessels

* Collect water, bottom samples, and cores
* Conduct radiological studies of the lagoon, surrounding

islands, and organisms, with particular emphasis on the •
analysis of hazards from alpha radiation and from possibly
contaminated food organisms.

Following the issuance of the JCS memorandum, the Joint CROSSROADS Commit-
tee i-mmediately began to prepare for the operation. Building on the guidance
contained In this memorandum, a number of specific scientific objectives were - •
established (Reference C.8.1, p. 3):

* Analysis of the amount and nature of radioactivity remain-
Ing in the lagoon water and on the reef and land structure
of the atoll wherever it exceeded normal background levels
of radioactivity. Particular attention was to be given to
the portion of the reef between Aomen and Bikini islands 0

at a stage of tide as close as possible to that which
existed 15 minutes after Test BAKER. These investigations
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would include charting the exposed portion of the reef
through aerial photography.

0 Examination of the concentration and kinds of radioactive
materials found in plants and animals in the area and
assessment of the effects the radioactivity had on these
organisms

* Physiological, geological, and oceanographic studies of
organisms and reef-building processes, including the drill-
ing of cores down to 1,000 and perhaps 2,500 feet (305 and
762 meters)

0 Detailed observation (including photographic recording) of
target ships sunk as a result of Test BAKER, with special
attention to be given to USS Saratoga (CV-3), Naga!to (cap-
tured Japanese battleship), USS Pilotfish (SS-386). USS
Apogon (SS-308), and perhaps USS Arkansas (BB-33) and USS
Gilliam (APA-57) if time permitted. Detailed structural
inspections were to be made to determine the exact cause
of sinking and to identify minor structural failures.

* Recovery of four instruments from Nagato -- one ionization _0
gauge, two linear time-pressure recorders, and one
diaphragm-type damage gauge. Since these instruments were
watertight they would be in good condition and yield re-
cordings of considerable value.

0 Attempt to locate a section of LSM-60, believed to have
been identified in photographs and to inspect this section
for type of rupture, heat effects, and radioactivity.

TASK GROUP 10.12

In a directive issued on 2 June 1947, the Chief of Naval Operations (CNO)
ordered that the Bikini Scientific Resurvey be carried out under the opera-
tional control of the Commander-in-Chief, Pacific Fleet (CINCPACFLT). On 3 June
1947, CNO sent a dispatch to CINIPACFLT designating three ships for participa-
tion in the opetation:

9 USS Chilton (APA-38) (flagship)

* USS Coucal (ASR-8)

0 LCI(L)-615.

The same message ordered Chilton to depart San Diego on 1 July for Bikini Atoll
via Pearl Harbor (Reference C.8.1, p. 6). On 12 June CINCPACFLT designated a .
commander for the task group (TG 10.12) that would conduct the Bikini Scien-
tific Resurvey. CINCPACFLT Operation Order No. 101-47 dated 29 June 1947
(Reference C.8.1, p. 6) detailed the task group's organization.

Commander Task Group (CTG) 10.12 was a Navy captain who had a subordinate
Navy officer for a technical director and a staff of 36. One Navy Medical Corps
officer on the staff was assigned as Radiological Health Officer and seven 6
officers were assigned duties involving radiological safety (Reference C.8.1,
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0

pp. 6 through 9). In addition, one individual from Scripps Institution of 0
Oceanography was assigned to the radiological safety (radsafe) group as a
radiological monitor and three pharmacist's mates were assigned to assist the
Radiological Health Officer (Reference C.8.1, p. 13).

Navy Construction Battalion Detachment 1800, consisting of I officer and
36 enlisted personnel, was assigned to TG 10.12 to provide engineering support '

for the resurvey. This unit also operated one amphibian aircraft in support of

the operation (Reference C.8.1, p. 6).

The X-Ray Division, commanded by one of the staff officers of TG 10.12,
was formed to provide technical support to the resurvey scientific teams. This
unit contained 183 Navy enlisted personnel (Reference C.8.1, p. 8).

Primarily for reporting results and findings of the investigations, a
scientific group organization was set up, drawing from the military, civilian
government employees, and civilian contractor personnel assigned to TG 10.12
(Reference C.8.1, pp. 8 through 14). This organization had ten divisions as
listed below (number of personnel shown In parentheses):

o Geology

-- Island and Reef Geology (5)

-- Submarine Geology (2)

-- Contractor Support Team (8)

a Radlobiology -- (11)

e Fisheries

-- Reef and Lagoon Fishes (4)

Pelagic Fishes (6)

Population and Taxonomic Studies (I)

* Biology

-Experimental Biology (6)

- Ecology and Morphology (3)

* Radlochemistry and Radlophysics
-- Fission Products Chemistry (5)

-- Plutonium Chemistry (3)

-- Soils Chemistry (1)

- Radiophysics (2)

* Radiological Safety (8 personnel -- 7 were TG 10.12 staff
officers)

* Radiological Health (4 personnel drawn from the TG 10.12
staff)
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"* Diving, Underwater Photgraphy and Television (6)

"* Army Engineers (2)

"* Aerology (Weather Observation) (1 person from the TG 10.12
staff).

The members of the scientific and military groups came from a large number
of organizations -- the Navy (including officers taken from the TG 10.12
staff), the War Department, and (Reference C.8.1, p. 8):

"* Atomic Energy Commission

"* Clinton Laboratories

"* Colorado School of Mines

"* Columbia University

"* Cornell Aeronautical Laboratory

"* Department of Interior Fish and Wildlife Service

"* Hanford Engineering Works

"* International Pacific Fisheries Halibut Commission

"* Ohio State University

"* Scripps Institution of Oceanography

"* Stanford University (including Stanford Research Institute -
and Hopkins Marine Station)

"* U.S. Geological Survey

"* U.S. National Museum, Smithsonian Institute

"* University of Hawaii

"* University of Minnesota

"* University of Tennessee

"* University of Washington

"* Washington State Department of Game.

PREPARATIONS

Relatively little preparation time was available between the CNO order of
2 June 1947 directing that the Bikini Scientific Resurvey be undertaken and
initiation of onsite operations in July 1947 (Reference C.8.1, p. 20). -

Chilton, which was to serve as the task group's flagship, had been recently
overhauled. The first members of the resurvey team boarded Chilton in San Diego
on 11 June 1947. Construction of laboratory facililties was started immediately.
Stores were loaded between 23 June 1947 and when the ship departed on I July
1947 (Reference C.8.1, p. 17). 0
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Chilton arrived at Pearl Harbor on 7 July. Additional personnel and sup-
plies were taken aboard and Chilton departed Pearl Harbor en route Bikini on 8
July (Reference C.8.1, p. 17).

Coucal departed Pearl Harbor en route Bikini on 7 July 1947. LCI(L)-615
loaded supplies at Kwajalein and arrived on station at Bikini on 17 July
(Reference C.8.1, p. 17).

An operation plan was prepared while Chilton was en route from San Diego
to Pearl Harbor. This plan generally restated the objectives outlined in the
JCS memorandum.

Various annexes of the operation plan covered the operational, scientific,
and radsafe aspects of the mission.

The plan (?eference Cp3.l, Pp. 23 and 24) detailed the procedures to be
followed to easure radiological safety, including the initial radiological
reconnaissance of Bikini Atoll. Appendix I of Annex J of the Operation Plan
(reproduced in Appendix B) contains these sections:

* Radiological hazards were defined and estimated for the
Bikini area.

t Provision was made for special pre- and postoperational
medical examinations.

9 Provision for the issue of special clothing for personnel
working in contaminated areas was made.

* Regulations covering shore operations were established.
Restrictions were placed on eating foods and drinking water
from the islands, swimming In the area was prohibited
(these restrictions subsequently were lifted), and provi-
sion made for a radsafe officer to accompany all initial
trips to onshore areas.

• Radsafe equipment was specified:

-- Type 263 Geiger tube survey meters would be used to
detect beta and gamma radiation In the field

-- Portable "Zeuto" nylon window ionization chambers would
be employed to detect heavy alpha radiation

-- Type 235 survey meters with ionization chambers in an
extended probe would be used for gamma radiation moni-
toring on sunken ships

- As dictated by circumstances, pencil-type quartz fiber •

dosimeters for detection of gamma radiation would be
employed by divers and other personnel.

o Provislons were made for the establishment of a photogra-
phic dosimetry unit to process film badges.

o All divers and other personnel expected to encounter sig-
nificant radiation would wear Type K film badges, and an
Individual would not be allowe-' to reengage in the same
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activity if his total b.ody radiation exceeded 0.1 R/24
hours the previous day.

Plans were made for the establishment of decontamination
stations and decontamination techniques were outlined.

" Rules governing the handling of radiologically active sci-
entific specimens, the conduct of laboratory work, and
disposal of laboratory waste were established.

"* Procedures for reentry Into Bikini Atoll and for offloading
of equipment (presupposing favorable results from the ini-
tial radiological reconnaissance) were established.

Additional technical support for radsafe operations was available from the
two radlochemistry laboratories and the counter room established on Chilton •
(Reference C.8.1, pp. 27 through 29).

Daily staff cunferences were held during the trip to Bikini Atoll. During
these meetings, detailed plans and procedures for the Implementation of the
operation plan were developed (Reference C.8.1, p. 27). A Scientific Advisory
Board was established on 2 July 1947. This board provided advice to the project •
officer on administrative matters, particularly allocation of laboratory space
and facilities and implemaentation of the scientific work program (Reference
C.8.1, p. 33).

On the reconmendation of the ScJ.ertifIc Advisory Board, a series of semi-
nars was conducted. The purpose of these seminars was to provide scientific
personnel with Information concerning the background, objectives, and methodol-
ogies of the studies to be conducted during the Bikini Scientific Resurvey.
Three of the ten seminars In the series covered topics pertaining to radlolog.-
Ical safety (Reference C.8 1, pp. 33 through 41). The fiLst, "Effects of Radia-
tion on Man," summarized what was known in this field and identified potential
hazards on Bikini Atoll. The remaining two seminars outlined the operation
plan for radiological safety at Bikini (Reference C.8.1, pp. 39 and 40).

While Chilton was en route from Pearl Harbor to Bikini Atoll, several
series of experiments bearing on radiological safety were conducted. In one
group of tests, samples of seawater w,_Le analyzed for radioactive content to
establish a background figure for comparison with the lagoon water at Bikini
Atoll. In a separate test, a container ot radium was hidden or. board Chilton
and monitors with Geiger counters attempte;' to identify its location. The moni-
tors detected not only the radium contali. r but also x-ray equipment In ':he
dental office. The purpose of this test w.-- to ensure that the Geiger counters
were In good operating condition before L'Ie initial landing at Bikini Atoll
(Reference C.8.l, p. 44). 0

During the trip to Bikini Atoll, work proceeded on the scientific labora-
tories. As a consequence. by 15¶ July 1947 all of the programmed onboard lab-
oratories were ready for use. These facilities included (Reference C.8.1, p.
29):

* Two radlochemistry laboratories and a counting room aboard
Chilton that were capable of determining beta, gamma, and
alpha radiation levels In samples
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* A radlobiology laboratory (aboard Chilton)

* A photography laboratory to support scientific operations, 6
which had an associated activity devoted to photographic
dosimetry, including the processing and examination of
film badges aboard Chilton.

Subsequently, other laboratories were established on Bikini Island to support -

the scientific activities of onshore research personnel.

Medical examinations were the final preoperational component of the radsafe
program. All TG 10.12 military and civilian personnel who were to be engaged
in the resurvey operations were required to complete a special physical exami-
nation and detailed laboratory tests. Later, personnel who had been actively
engaged in resurvey activities were reexamined following the operation. Appen- S
dlx E of the operation plan detailed the medical tests and criteria employed
(Reference C.8.1, p. 100).

OPERAI IONS

Initial landing operations commenced on 15 July 1947. Coucal and Chilton e
passed through Eneu Channel at 1030. Coucal anchored in the vicinity of the
sunken Saratoga: Chilton anchored off Bikini Island (Reference C.8.1, p. 47).

At 1145 a radiological monitoring team landed on Bikini Island to monitor
the beach, being the first party ashore. Radsafe officers obtained beta and
gamama readings along the beach and at a number of inland locations. Readings -
inland from the beach were uniformly at the same general levels as normal back-
ground. The lagoon side of the beach area had radioactivity concentrated in
old life rafts, fenders, and similar materials. It was believed that these
items might have washed ashore from target ships sunk during CROSSROADS. Sam-
ples were obtained from all areas and returned to Chilton for alpha counts
(Reference C.8.1, p. 47 through 51).

All members of the initial landing party were required to wear long-sleeved
shirts, full-length trousers, and heavy work shoes. On return to Chilton they
were monitored to assure necessary decontamination of personnel (a change sta-
tion was established for this purpose) and prevent ship contamination. All
personnel wore film badges designed to record both beta and gamma radiation
and monitors carried pocket dosimeters (Reference C.8.1, p. 51).

Evaluation of the pocket dosimeters and examination of developed film
badgas Indicated that no individuals in the landing party had been exposed to
tolerance levels of beta or gamma radiation (Reference C.8.1, p. 51). '

Immediatelv after the initial landing, a second landing team went ashore
on Eneinan Island where monitoring operations were also carried out (Reference
C.8.1, p, 51).

Evidence collected by these two landing parties indicated that landing
opera-,ons could be safely conducted.

150



Based on the results of the Initial surveys, the Radiological Health Offi-
cer reported in a memnrandum dated 16 July 1947 (reproduced in Appendix B)
that (Reference C.8.1, p. 119):

e The preliminary survey of Bikini Island indicated that
radiation intensities were on the order of 0.004 R/24 hours
and were well below the established tolerance levels.

* Reconnaissance of Bikini Island indicated that all of the
low-intensity radiation encountered In the central sector
of the island was confined to the sand beaches along the
lagoon side of the island and to debris that had washed up
on the beaches.

The survey of the northwestern tip of the island indicated
intensities of approximately 0.03 R/24 hours In algal beds
and other scattered locations in that sector. In the re-
mainder of the surveyed areas, only background counts were
observed.

* Observed intensities on Eneman Island were not above back- - - _

ground, with the exception of scattered pieces of debris
that produced readings somewhat above background count.

As soon as the radiological safety of various areas on Bikini Island was
assured, offloading of material from Chilton commenced. Working on a dawn-to-
dark schedule between 15 July 1947 and 22 July 1947, the offloading schedule
specified in Annex K of the operation plan was met (Reference C.8.1, pp. 53 - •
and 54).

Scientific activity commenced on 16 July. On 17 July, diving operations
from Coucal were initiated. The initial target was Saratoga, which had been
sunk by shot BAKER almost a year before. On the same day, LCI(L)-615 arrived
with additional supplies. This vessel was used to support submarine geology
studies. On July 18, drilling operations commenced (Reference C.8.1, p. 54).

Radsafe officers accompanied all scientific working parties during the
initial landings on islands and reef areas and continued to accompany these
groups over the period 15 July to 28 August 1947 until It had been determined
that the specific areas to be visited were free from contamination by radio-
active materials (Reference C.8.2, p. 94).

Victoreen Model 263 survey meters were used in all field and personnel
monitoring operations. These devices were capable of detecting both gamma and
beta-plus-gamma radiation through the approximate range of 0.001 to 0.6 R/24
hours. Model 356 alpha meters were also included in the equipment of the Radio-
logical Safety Section but proved to be of no value In general terrain monitor-
ing and of only limited value In, the moritoring of underwater samples because
of their comparatively lo'w sensitivity (Reference C.8.2, p. 94).

While no major problems were encountered with the Victoreen Model 263 sur-
vey meters, these devices were a continuous repair and ralritenance problem,
They also proved to be too heavy and cumbersome to transport by hand over long
distances. Hence, web straps were improvised. Canvas cases were also Improvised
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to protect the meters from water damage during rubber boat landings (Reference _- - - .
C.8.2, p. 95). S

Between 15 July and 28 August, two members of the Radiological Safety Sec-
tion were assigned to Coucal on a full-time basis. Duties included monitoring
of divers, diving dress, and associated gear immediately following return
aboard the ship after a dive; preliminary monitoring of all samples brought to
the surface by the divers; and periodic monitoring of the ship itself to ensure 0
that no unnecessary accumulation of radioactive materials occurred (Reference
C.8.2, p. 95).

Two types of underwater survey meters/probes were tested during deep-water
diving operations conducted from Coucal (Reference C.8.2, p. 94).

The initial equipment set consisted of a brass-cased Geiger tube, approxi-
mately 120 feet (37.6 meters) of shielded extension cable, and a Victoreen
Model X-325 counting rate meter. Tests conducted before the initial dive on
Saratoga showed that this equipment was inadequate because the survey cable
was too short to survey the bottom in the vicinity of the target ship's posi-
tion. Hence, che probe could not be used throughout the target area (Reference ,

C.8.2, p. 94).

On 28 July, an experimental underwater radiological survey meter probe was
received aboard Chilton from the Naval Research Laboratory. It consisted of a
brass cylinder containing seven Geiger tubes, electrical circuitry and record-
Ing meters, and 225 feet (69 meters) of shielded extension cable. This device
had a sensitivity range between (approximately) 0.00005 and 0.005 R/24 hours
for gamma radiation only. Limited tests of this equipment were made during the
latter part of August (Reference C.8.2, pp. 94 and 95).

Both probes were of limited utility because of their high sensitivities
and because they required alternating current (Reference C.8.2, p. 95).

In addition to radiological reconnaissance, one of the missions of the
original landing parties was to search for signs of human activity on Bikini
following the conclusion of CROSSROADS. During both the initial survey and
subsequent operations, no indications of human occupation before the arrival
of the resurvey team were found (Reference C.8.1, p. 59).

The operation plan prohibited the consumption of fish, fruits or other
materials grown in or around Bikini Lagoon, the drinking of water from any
island source, and swimming. On 19 July CTG 10.12 opened limited recreation
areas on Bikini Island. Certain beach areas were opened to swimming on 21 July,
and the ban on consumption of edible ftuits was lifted on 24 July. The prohibi-
tion of the consumption of fish and other marine organisms remained In effect
and all personnel were cautioned to avoid unnecessary contact with barges and
other objects in Bikini Lagoon and with the debris found on the beaches. CTG
10.12 initiated these actions on the advice of the Radiological Health Advisory
Board established by Annex J of the operation pldn (Reference C.8.1, p. 59:
Reference C.8.2, p. 95). This annex is reproduced in Appendix B.

After It had bLen determined that the general level of radiation throughout
Bikini Atoll was well within the tolerance limit of 0.1 R/24 hours, all members
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of the Radiological Safety Section, except the radsafe officer and the two of-
ficers assigned to Coucal, were assigned collateral duties as planning officers -

for the major scientific groups of the resurvey staff. These reassigned offi-
cers continued to be primarily responsible 'ir monitoring and for protecting
personnel from radiation. One officer served as both radsafe officer and plan- ..
nling officer for LCI(L)-615 throughout the period of bottom sampling and coring
operations. Another officer acted in the same capacity during shallow diving
operations conducted from an LCM (Reference C.8.2, p. 95).

Monitoring data were collected by radsafe officers accompanying scientific
teams and by independent radiological reconnaissance teams between 15 July and
28 August from all of the major islands and from representative islands in
each group except the sector at the western end of Bikini Lagoon (Bokdrolul,
Bokaetoktok, and Oroken islands). A complete reconnaissance of the latter
islands was regarded as unnecessary because of their distance from the anchor- -
age of Chilton and their lack of significance for the resurvey operation (Ref-
erence C.8.2, p. 96).

The survey indicated that while certain isolated areas and accumulations
of waterborne debris found on the lagoon beaches continued to produce beta and
gamma radiation in excess of the established tolerance limit of 0.1 R/24 hours,
the general level of beta and gamma radiation throughout the atoll was well
below this limit. Debris along the beach that continued to produce radiation
was almost entirely material that was assumed to have been blown overboard from
target ships during CROSSROADS or thrown into the lagoon by reboarding and
damage control teams following BAKER (Reference C.8.2, p. 96).

On 25 July, CTG 10.12 forwarded two requests to CINCPACFLT, Esking that
LCI(L)-615 be retained for the duration of the resurvey and that an LSM be
assigned for use in resurvey operations and for the transport of scientific
specimens to San Diego. On 30 July, Commander Service Force, Pacific, ordered
LSM-382 to report to CTG 10.12 as soon as practicable, LSM-382 reported to
Bikini Lagoon on 5 August (Reference C.8.1, pp. 59 through 61).

On 11 August, LSM-382 with a number of scientific staff members on board
visited Rongerik Atoll. This radiologically uncontaminated atoll was studied
to obtain comparative data for the Bikini analyses (Reference C.8.1, p. 62).

S

OTHER UNITS AND PERSONNEL

Other personnel and units, not formally or originally assigned to TG 10.12,
visited Bikini during the resurvey.

The first of these contacts occurced on 15 and 16 July when two Navy Cata-
lina (PI3Y) aircraft flew up from Kwajalein. The Atoll Commander, Kwajalein,
arrived to confer with CTG 10.12 on 16 July. Courier aircraft operated on the
Kwajalein-Bikini route throughout the operation (Reference C.8.1, p. 51).

On 28 July USS Latona (AF-35) arrived in Bikini Lagoon. It transferred
supplies to Chilton and departed the same day (Reference C.8.1, p. 59).
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Between 31 July and 2 August, three technical specialists from Cornell
Aeronautical Laboratory joined the resurvey to assist in the installation and 0
operation of underwater television equipment (Reference C.8.1, p. 59).

From 6 to 8 August, a representative from the Office of the Secretary of
the Navy arrived via courier plane. He visited the sites ashore at which re-
survey operations were being conducted (Reference C.8.1, pp. 61 and 62).

From 6 to 11 August, four natives of Bikini Atoll were returned by courier
plane. They toured the atoll to observe changes. The only change detected was
the presence of a new species of fruit-bearing plant the papaya. The seeds
of this plant apparently reached Bikini during CROSSROADS. This group departed
by aircraft (Reference C.8.1, p. 61).

One representative from Geo-Technical Corporation Joined the scientific
team on 15 August to assist in seismographic research (Reference C.8.1, p. 62).

A representative from the Navy Hydrographic Office reached the survey site
on 20 August to participate in analyses of seawater chemistry. Two additional
Navy officers Joined the task group on August 25 to assist in scientific ex-
periments (Reference C.8.1, pp. 62 and 63).

ROLLUP OPERATIONS

In a dispatch to CINCPACFLT on 13 August. CTG 10.12 recommended that oper- -.
ations be terminated on 30 August 1947. An affirmative response from CINCPACFLT .
directing that operations cease on that date was received by CTG 10.12 on 14
August (Reference C.8.1, p. 62).

Active preparations for the end of the resurvey operation began on 22
August 1947 (Reference C.8.1, p. 71). Before leaving Bikini Lagoon, all ships
In TG 10.12 were instructed to dispose of all lines and other equipment ex- .6
hibiting radiation In excess of the final clearance limits specified by the
Bureau of Ships and the Bureau of Medicine. In the absence of specific direc-
tives covering the final clearance limits established for diving dress and
associated gear, Coucal was Instructed to retain all such equipment pending
return to Pearl Harbor, since monitoring had indicated that the contamination
present was of a low order and presented no significant radiation hazard (Ref-
erence C.8.2, p. 96).

On 25 August, the securing of shore establishments and loading of ships was
begun. LSM-382 completed operations and departed for Kwajalein, Pearl Harbor,
and San Francisco on 26 August. Coucal was scheduled to complete diving opera-
tions on 27 August and, after offloading some special equipment to Chilton,
departed Bikini. LCI(L)-615 departed for Kwajalein on 29 August (Reference
C.8.1, p. 63).

Monitoring of Chilton's hull at the waterline immediately before departure
from Bikini Lagoon on 29 August resulted in readings of background and slightly
above background level. Monitoring of Chilton's small boats and deck gear be-
tween 29 and 31 August failed to indicate radiation levels above background.
Samples of scale taken from ChI]ton's No. 2 evaporator on I September showed a
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beta plus gamma count of 1.7 times background and a gamma count of 1.25 times
background In scale taken from the second stage of the evaporator, and a beta
plus gamma count of 2.3 times background and a gamma count of 1.3 times back- 6
ground in scale taken from the first stage. External monitoring of Chilton's
evaporators, condensers, and other saltwater systems produced no evidence of
radiation above normal background levels (Reference C.8.2, p. 96 and 98).

Chilton was loaded and ready for sea at 1000 on 29 August. A final
inspection of secured installations ashore was made and ship musters were held 0
to ensure that all personnel were properly accounted for. The last courier
plane for Kwajalein embarked passengers and loaded mail. Chilton then departed
for Pearl Harbor, arriving there on 3 September 1947 (Reference C.8.1, p. 63).

TG 10.12 was dissolved at Pearl Harbor on 4 September 1947 (Reference
C.8.1, p. 73).

During the concluding phase of the operation, the Medical Legal Board sub-
mitted a report to Ehe project officer. The report began by summarizing the
radiological situation. Consistent with the foregoinig account, only certain
isolated areas and accumulations of debris were found to produce beta and gamma
radiation in excess of the tolerance limit of 0.1 R/24 hours (Reference C.8.1,
p. 123).

The maximum radioactivity observed during the resurvey was found on a
deposit of tar or oil residue on a ledge of rock on a sandspit extending west
of Bikini Island. This area produced a beta plus gamma reading of 0.6 R/24
hours and a gamma reading of 0.18 R/24 hours (Reference C.8.1. p. 123).

Concerning the operational phase of the resurvey, the report noted that
(Reference C.8.1, pp. 123 and 124):

"* Radsafe and health procedures specified in the operation
plan were observed throughout the operation.

"* Radsafe officers accompanied all scientific work parties ..
during initial landings and continued to accompany these
parties until it had been determined that the area in
question was free from any hazardous concentrations of
radioactive materials.

"* Each diver returning to Coucal was Initially hosed down
with seawater while still on the stage and before being
taken aboard. Following removal of the diving suit, divers
and gear were monitored with Model 263 survey meters to
detect any gamma and beta radiation.

"• Personnel monitoring was carried out aboard Chilton until - •
it was determined that this procedure was no longer re-
quired.

"* Personnel decontamination stations were established on both
Chilton and Coucal in the event that monitoring indicated
presence of excessive radiation on either Individuals or
clothing.

155



S

" All members of the scientific teams wore individual film
badges during the initial stages of the operation and 6
until such time as it had been determined that this proce-
dure could be modified or dispensed with entirely In areas
that presented no radiological hazards.

"* Since deep diving and underwater inspection operations were
considered to pose the greatest potential hazard, film
badges and pocket dosimeters were carried by each diver
throughout the course of the underwater work. Three film
badges, each enclosed in a waterproof covering, were at-
tached to the inner clothing of the diver before descent
-- one at waist height, one at chest height, and one in a
shoe. During the early phases of the operation, these film
badges were delivered to the Photodosimetry Unit for de-
veloping and analysis at the conclusion of each dive.
Later, when it had been determined that hazardous concen-
trations of radioactive materials were not being encoun-
tered, badges were analyzed at weekly intervals.

"* A total of 517 film bddges were processed by the Photo- -
dosimetry Unit of the Radiological Health Section. No badge
carried during the course of the operation gave evidence
of exposure to beta or gamma radiation in excess of the
daily specified tolerance limit of 0.1 R/24 hours.

"* Biological analyses conducted during the resurvey indicated..
the presence of varying amounts of radioactivity In marine
life in Bikini Lagoon, though not in sufficient concentra-
tions to pose an external radiation hazard. Instructions
issued by the task group commander on the recommendation
of the Radiological Health Advisory Board directed that no
itrarine life would be consumed by personnel involved in the
operation.

"* Recreational swimming at designated beaches on Bikini
Island was allowed only after chemical analysis of lagoon
water indicated a plutonium content of less than 10-ll
grams per liter of water. A gross analysis of the fission
products gresent in the water indicated a content of less
than 10-1- curies per liter of water.

"* on the basis of radlochemical analysis of edible fruits,
the original bdn on the consumption of such fruits was
lifted on 24 July by the task group commander acting on the
recommendation of the Radiological Health Advisory Board. 6

The Statement of Findings of the Medical Legal Board noted that (Reference
C.8.1, p. 124):

In view of the data obtained and the observations made during
the period 15 July 1947 through 26 August 1941, the under-
signed members of the Medlcal Legal Board, Bikini Scientific
Resurvey, attest, that to the best of their knowledge and be-
lief, no individual assigned to, attached to, or participating

156

" -T " l" I" " " • I I" I" i" • 1 I " ' " i' i . . I" " f I" " :l~ " ''" '" I i 'il "" l l' ' '". . . .• . .. . . . .



in the Bikini Scientific Resurvey during the same period of
time was exposed to radiation In excess of the established S

standards.

PERSONNEL EXPOSURE LEVELS

The photographic dosimetric equipment that was employed consisted of (Ref-
erence C.8.2, p. 101): S

* An Ansco-Sweet densitometer for reading densities of films
exposed in film badges

* Type K film badges (500) obtained from the Radiation Lab-
oratory, San Francisco Naval Shipyard

* Holders and DuPont film packets obtained from the Atomic 6
Energy Commission at Oak Ridge, Tennessee (300 holders and
5,000 packets).

Both types of film badges were exposed to a standard radium source for
calibration. Each type had an approximate sensitivity range of 0.02 to 2 R.

Project reports differ as to the number of badges used during the opera-
tion. The Report of Findings of the Medical Legal Board stated (Reference
C.8.1, p. 124):

Of the total of 517 [emphasis added] film badges processed by
the Photocosimetry Unit of the Radiological Health Section, .
no badge carried during the course of the Resurvey Operations
gave evidence of exposure to beta or gamma radiation in excess
of the tolerance limits referred to in Paragraph A.I., above.

On the other hand, the section entitled "Radiological Health at Bikini"
presented In Volume II of the Report of the Technical Director states (Refer- 0
ence C.8.2, p. 101):

During the period from 15 July to 29 August 1947, a total of
572 [emphasis added] film badges were developed, and the ex-
posures interpreted. None of these badges was found to have
been exposed to sufficient radiation to acquire computable
density. From film-badge data it was determined that there .
were no personnel exposures in excess of the daily tolerance
limit of 0.lR, beta plus gamma. All developed badges were
alphabetically filed, and will be permanently stored at the
Radiation Laboratory, San Francisco Naval Shipyard, as a per-
manent exposure record for personnel connected with this
Resurvey Operation. S

While these two sources differ as to the number of badges examined, both
reach the same conclusion regarding badge readings -- no personnel exposures
in excess of specified daily tolerance limits occurred; however, neither the
badges nor any listing of the readings have been located.
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RESURVEY CONCLUSIONS

The Bikini resurvey concluded that the atomic detonations caused only
minor, transient disturbance to the plant and animal populations in the area.
Some plants and animals in the immediate area of the underwater detonation
were killed and some highly radioactive plants, fish, and invertebrates of
Impaired vitality were found during the 3 weeks following Test BAKER. One year
later, a careful search of the Islands, reefs, and lagoon revealed no changes
In populations, number, or composition. No physiological damage could defi-
nitely be attributed to the detonation. Some dying coral on a reef between
Bikini and Aomen islands provided the closest case of damage from the test.
The corals 'Heliopora) were In fine condition a few weeks before Test BAKER.
At the time of the detonation, che tops of the coral clumps were about 1 foot
(0.3 meter) underwater and the tide was rising. They may have been killed by
the radioactive fission products that washed over the reef after raining down
from the radioactive cloud. More probable causes of the corals' death were
contamination from oil from the sunken ships or by heavy rain during one of
the low tides. The question of what caused the death of the corals remained
unsolved (Reference A.4, pp. 74 and 75). -,

One of the most discussed effects of the radioactivity was the possibility
of producing genetic chanzes. AL Bikini, more than 1,000 species of organisms
were exposed to radioactivity, and many of them had reproduced at least once.
A careful search of tens of thousands of specimens In the area failed to show
definite evidence of aberrant forms. Since mutations produced by radiation
almost Invariably do not survive, the result was not unexpected (Reference A.4,
p. 76). No scientific investigations found evidence of radiation-induced gene-
tic effects during the 6 weeks of work in the atoll (Reference A.4, p. 77).

The Radiological Safety Section, which monitored most of the islands, found
few places where beta-gamma readings exceeded the tolerance limit of 0.1 R/24
hours. The studies of sea urchins and other Invertebrates led to the observa-
tion that the specimens examined In the shipboard laboratories were healthy,
abundanc, and reproducing normally.

Occasionally there were reports of situations In which radioactivity may
have played a part in generating ecological anomalies, although other, non-
radiological, factors could have been present. The Technical Director of the
resurvey stated that the level of residual radioactivity was low and not dan-
gerous (Reference A.4, p. 61). While there was no doubt that decay and dilution
had reduced residual radioactivity to a low level, questions persisted (Refer-
ence A.4, p. 67).

For example, there remained the question of the unexplained turbidity of
the eastern lagoon waters near Bikini Island and the target area. Before Test
BAKER, the waters had been clear and transparent. However, in 1947 Chilton
noted the lagoon waters were opaque. The most likely cause for the increased
opacity was an increase In plankton (Reference A.4, pp. 66 and 67). Hypotheses
for the increased plankton growth included seasonal effects (later rejected)
and the discharge of untreated sewage by personnel at CROSSROADS in 1946. While
the scientists agreed the turbidity was unique, they were unwilling to conclude
that the atomic detonations had set up conditions that wouiu encoutdye =ul I-V
crease in plankton (Reference A.4, p. 68).
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Studies of radioactivity made In the vicinity of the target ships indicated
that there were "large amounts of radioactive material" on the lagoon bottom, S
particularly in the vicinity of the target array (Reference A.4, p. 70). The
radioactivity made Its way into the food chain as sea cucumbers and worms
Ingested and excreted the mud. The plants took up some of the excreted radio-
activity. The plants were eaten by small fish, which were preyed upon by larger
fish. While the animals excreted most of the radioactive material, a small
amount was retained, particularly by the liver, spleen, kidneys, and gonads. •
Furthermore, the ingestion of radioactive material resulted in a very wide-
spread distribution of radioactivity in the lagoon. The radioactivity detected
at Bikini was low, yet It was traceable In food chains. Fission products were
found occurring in fish and invertebrates such as clams, snails, oysters,
corals, sponges. octopods, crabs, sea urchins, sea cucumbers. spiny lobsters,
and shrimp. They were also represented In the algae found in the lagoon (Ref- .
erence A.4, p. 73).
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CHAPTER 7

U.S. ARMY GROUND FORCES PARTICIPATION

INTRODUCTION

Approximately 3,300 Army personnel were assigned to Operation CROSSROADS
(Reference C.9.206, p. III-(A)-3). Of the total number of Army personrel,
approximaLely 350 were assigned to Task Group (TO) 1.4 (Army Ground Group) and
2,500 to TG 1.5 (Army Air Group). The forces that were to become the U.S. Air
Force in 1947 were still part of the Army in 1946. A summary of Army Air Forces 0

participation is discussed in Chapter 8. In addition to the 71 Army officers
assigned to TG 1 4, another 70 Army ground officers have been identified on
the Joint Task Force I (JTF 1) Officer Roster. Fifty of these were assigned to
the Radiological Safety Section. Approximately 380 Army ground personnel remain
without positive unit identification. Some of these probably were assigned to
JTF I Hq staff. Others were probably assigned to TU 1.5.5 (Air Service Unit)
at KwaJalein as engineers and military police.

TASK GROUP 1.4 (ARMY GROUND GROUP)

TG 1.4 had two assigned missions: to determine damage to selected Army
equipment exposed at varying distances from the point of detonation and to "
measure the bombs' radii of effectiveness. CTG 1.4 maintained close liaison
with various agencies operating under the Director of Ship Material and was
assigned the operating code designation 014B. Senior representatives of each
of the techiical services under TG 1.4 were at the same time in command of a
task unit aýid also a member of the technical staff (Reference C.9.149, p. 3).

TG 1.4 was berthed aboard the support ship USS Wharton (AP-7) and consisted
of a headquarters and the following six operating task units (TU):

o TU 1.4.1 (Engineer Unit)

* TU 1.4.2 (Signal Unit)

* TU 1.4.3 (Ordnance Unit) •

* TU 1.4.4 (Chemical Unit)

* TU 1.4.5 (Quartermaster Unit)

* TU 1.4.6 (Air Unit).

Headquarters was composed of Command, Technical, and Administrative sec-
tions. The functions of Command and Administrative sections were the normal
ones implied by their respective designations. The Technical Section was com-
posed of representatives of six branches, i.e., Corps of Engineers, Chemical
Warfare Service, etc. Its members planned, correlated, and supervised test
procedures; prepared reports covering test items; and assisted the commanding
officer In preparation of the test. The provisional headquarters was activated
on 22 March 1946 with an operating strength of five officers and eighteen
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enlisted personnel. Four officers and nine enlisted headquarters personnel
have been identified, none of whom were bddged.

Each operating task unit was under the command of a technical staff officer
and was composed of a staff and a group of inspection teams. These teams were
assigned to target ships and were responsible for loading, securing, maintain-
Ing, and inspecting test items. Teams were to reboard target ships after each
detonation after the ships had been radiologically cleared and declared safe
for boarding.

Task Unit 1.4.1 (Engineer Unit)

TU 1.4.1 conducted tests to determine the radii of damage to typical items
of Corps of Engineers equipment and to discover weaknesses that might be cor-
rected by improved design. Items such as construction tractors, crawlers,
caterpillars, floating bridges, and firefighting and water-supply equipment
were exposed aboard the target attack transports USS Gilliam (APA-57) at 800
yards (732 meters), USS Dawson (APA-79) at 1,500 yards (1.37 km), and USS Butte
(APA-66) at 2,200 yards (2.01 km) for Test ABLE. During Test BAKER, water pur-
ification units and other equipment were exposed aboard USS LST-545 4,100 yards
(3.75 kin), and USS LST-125 and LCM-5 5,700 yards (5.21 kin) away on Bikini
Island (Reference C.9.150, p. 15). TU 1.4.1 operating strength called for 12
officers, 53 enlisted personnel, and 2 civilians (Reference C.9.150, Appendix
E, p. 1). Six officers, four enlisted personnel, and one civilian have been
Identified, but none can be positively identified as badged.

Task Unit 1,4.2 (Signal Unit)

Signal Corps participation in Tests ABLE and BAKER was to determine the
effects of damage versus distance on Signa] Corps equipment such as switch-
boards, generators, batteries, wires and installations. Equipment was exposed
aboard USS Nevada (BB-36), USS Arkansas (BR-33), USS Independence (CVL-22),
Prinz Eugen, USS Saratoga (CV-3), USS New York (BB-34), USS Gasconade (APA-85), •
and on Bikini Island for Test ABLE. For Test BAKER, items were exposed aboard
Arkansas, Nevada, Saratoga, and Prinz Eugen. The unit operating strength called
for nine officers and twenty-seven enlisted personnel as well as nine civilians
from Signal Corps Engineer Laboratory. Seven officers, twenty-six enlisted men,
and nine civilians have been identified. Two individuals can be Identified as
having been badged. One had a badge he carried from 30 June to 7 July 1946:
it read zero. The other was badged on 19 August, and his badge read 0.130 R
(gamma). He may also have had a badge showing zero exposure on 14 August.

Task Unit 1.4.3 (Ordnance Unit)

To tacilitatp control and preclude duplication it was agreed that the
Ordnance Unit would handle all explosives and demolition materials for the
Corps of Engineers. Objectives of the TU 1.4.3 tests were to determine whether
changes in design of ordnance materials, ammunition, and packaging were neces-
sary to minimize the effects of a nuclear detonation and to collect technical
data that might aid in future designs. Items were placed on Arkansas, Nevada,
USS Pennsylvania (BB-38), Saratoga, YOG-83, USS LST-52, USS LST-661, USS LST-
220, and LST-545 for both tests: some test Items were also located on Bikini
Island. Operating strength called for 17 officers and 72 enlisted personnel.
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only 15 officers and 38 enlisted personnel have been Identified and none were
badged. It was not until 31 July that ordnance inspection teams were allowed
to inspect the Army equipment after Test BAKER (Reference B.5.3; Reference
C.^ 155, p. 1).

lask Unit 1.4.4 (Chemical Unit)

Chemical Warfare Service personnel conducted tests to expose selected items
of chemical warfare equipment and fillings to the effects of a nuclear detona-
tion. The tests had two objectives: first, to determine the effects of heat,
blast, and radiation on packaging, chemical composition, and functioning;
second, to determine whether changes in design and chemical composition of
these items were necessary to ensure their effective use during and after
exposure. Items were displayed during Test ABLE on the following six target S
ships (distances from Nevada, center of Larget array, in parentheses) YOG-83
(1,000 yards [914 meters]), LCT-818 (1,200 yards [1.10 km]), LST-52 (1,500
yards [1.37 km]), LCT-874 (2,000 yards [1.83 km]/, LST-661 (2,300 yards [2.10
km]), and LST-220 (3,200 yards [2.93 km]). The Cne-mical Warfare Service did
not participate In Test BAKER. The operating strength of this unit called for
six officers, seventeen enlisted personnel, and one civilian. Except for one -

enlisted man, all have been Identitied. Only one person was badged and he had
a zero reading (Reference B.5.3; Reference C,9.151, p. 1-2, Appendl C).

lask Unit 1.4.5 (Quartermaster Unit)

The objectives for TU 1.4.5 tests were to determine the effects of a
nuclear detoration on quarterniaster supplies and pLep•te recormendatIons for
future Impl-., itation. This unit was composed of a technical staff of four
officers and Live enlisted men and 11 test teams consisting of one officer and .
six enlisted men each. TI) 1.4.5 was activated crom 1 February through 10 August
1946. Test ABLE tested the effects on quartermaster supplies in open storage
from an airburst, and Test BAKER tested the effects on quart-rmaster supplies S
in various stages of an amphibious Invasion operation fr, an underwater
explosion.

Test items for ABLE were dispiayed on the following 13 target ships: New
York, Arkansas, Nevada, Pennsylvania, USS Pensacola (CA-24), Saratoga, USS
Carteret (APA-70), USS Fallon (APA-81), USS Cortland (APA-75), USS Bladen 0
(APA-63), USS Nlaqara (APA-87), USS Catron (APA-71). and ARDC-13. USS Rockwall
(APA-230) was used as a supply ship. After each target vessel was declared
radiologically safe, test teams reboarded their assigned vessels and prepared
inspection reports on damage sustained by test items.

After Test ABLE, TU 1.4.5 was divided into three groups. The first group 0
consisted of three officers. three enlisted personnel, three test teams, and a
security detachment to guaid supply dumps on Bikini. Each test team had one
cf-cer and fourteen enlisted personnel, and the security detachment consisted
* nr, officer and twelve enlisted personnel. The second group was composed of

ists and chemical engineers who departed tor Honolulu before BAKER to com--
.e data from ABLE. Members of the third group were relieved from further 0

duty with TU 1.4.5 and proceeded to their normal duty stations. Tho latter cwo
groups departed Bikini on 13 July aboard USS Chilton (APA-38) for Hawaii and
the mainland.
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Three displays were used for Test BAKER: aboard LST-545, 4,000 yards (3.66
km) from the blast, LST-125, beached on shore of Bikini, and Bikini Island
beachhead. On BAKER D+6, 'TU 1.4.5, accompanied by radsafe monitors, inspected
three dispiays. In all, 16 officers and 78 enlisted personnel have been iden-
tified from this Unit, but only 7 were badged; the highest badge reading Was
0.21 R (References B.5.3, C.9.155, and C.9.154).

lask Unit 1.4.6 (AMr Unit) •

The objectives of TU 1.4.6 were to test nuclear effects on representative
Items of Army Air Forces equipment at varying distances from Test ABLE. Navy
target ships used to expose items were Nevada, Independence, and New York.
After radsafe personnel declared each target ship safe, Army Air Forces inspec-
tion teams went aboard. Reboarding was as follows:

Hours after
Time Date Detonation

New York 1145 2 July 25

Nevada 0830 4 July 71.

Independence 0930 5 July 93

The operating strength of this unit called for seven officers and nine
enlisted personnel. Reboarding teams were composed of ships' personnel and Army
personnel. Seven officers and six enlisted personnel have been identified; none
were badged (Reference B.5.3; Reference C.9.156, p. 218).
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CHAPTER 8

U.S. ARMY AIR FORCES PARTCIPATION

About 2,500 U.S. Army personnel in the Army Air Forces* served in CROSS-
ROADS and were assigned to Task Group (TG) 1.5, Army Air Group. The air units
of TG 1.5 operated from Kwajalein and Enewetak islands. A small number of
personnel (13 have been identified) were assigned to Task Unit (TU) 1.4.6
(Air Unit). This unit Is discussed in Chapter 7, "U.S. Army Ground Forces
Participation."

In January 1946, the 58th Bombardment Wing of the U.S. Army Fourth Air
Force was designated TG 1.5 for CROSSROADS activities. Roswell Army Air Field,
New Mexico, was selected as the center for preparations In the continental
United States. The 509th Composite Group at Roswell formed the nucleus of the
various task units needed for the tests. A large part of the headquarters
staff of the 58th Wing at March Army Air Field, California, was transferred to
Roswell to form Headquarters, TG 1.5. (Reference C.9.206, Part VIIE). Other
units that furnished significant manpower included the 320th Troop Carrier
Squadron, 329th Bomb Squadron, 330th Bomb Squadron, 393rd Bomb Squadron, and
1027th Air Materiel Squadron. Table 12 lists all units known to have supplied
personnel to TG 1.5.

Functions performed by TG 1.5 included airdropping the shot ABLE nuclear
weapon, collecting samples of nuclear debris from the radioactive clouds, wea-
ther reconnaissance and prediction, communications support, operat4on of the
airbase at Enewetak Island, photography and air transpcrt support for men and
material. It also assisted in some effects experiments associatnd with measur-
Ing blast, heat, and radiation aboard aircraft.

Table 13 lists the task units in TG 1.5. The table shows number of persons
in each unit, number badged, and dosimetry breakdown. The information was
obtained using May 1946 task unit rosters and the Reynold3 Electrical and Engi-
neering Company's (REECo) printout of radiation exposure by name. Rosters for
June and July 1946 could not be located, and there is some evidence that more
personnel were assigned to the various task units during June and July. An
undated chart showing task unit totals for Hq TG 1.5 and TU 1.5.1 through TU
1.5.5 was located at Brooks AFB, Texas. Totals for Hq TG 1.5, TU 1.5.1, TU
1.5.2, and TV 1.5.3 are quite close to those on the May rosters (as sholrn in
Table 13). However, the total for TU 1.5.4 is 309 versus 55 in fabie 13; and
for TU 1.5.5 it is 995 versus 686 in Table 13. Since TU 1.5.4 included person-
nel who ferried men and equipment to the Pacific, the roster may have included
only those assigned on Kwajalein. However, no such explanation is available
for the difference in TU 1.5.5.

*In 1946 the Air Forces were still part of the U S. Army.
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Table 12. Participating Army Air Forces units, Operation CROSSROADS.

Unit Home Station lask Unit

Ist Ordnance Squadron Roswell AAF, New Mexico 1.5.1

6th Aircraft Repair Unit SS Brig. Gen. Alfred J. Lyon Unknown
(Floating)

40th Bomb Group (VH) Davis Monthan AAF, Arizona 1.5.8

44th Bomb Group Smoky Hill AAF, Kansas 1.5.2

58th Bomb Wing March AAF, California Hq TG 1.5

59th Weather Recon Squadron Castle AAF, California 1.5.7

71st AACS Group Hickam AAF, Hawaii 1.5.5

93rd Bomb Group Clovis AAF, New Mexico 1.5.3

107th AACS Squadron Robins AAF, Georgia 1.5.5

110th Army Air Force Base Unit Mitchel AAF, New York 1.5.5

112th Army Air Force Base Unit Grenier AAF, New Hampshire 1.5.2

123d Army Air Force Base Unit Seymour-Johnson AAF, North Carolina 1.5.3

136th Army Air Force Base Unit Myrtle Beach AAF, South Carolina 1.5.2

139th Army Air Force Base Unit Shaw AAF, South Carolina 1.5.5

146th Army Air Force Base Unit Selfridge AAF, Michigan 1.5.5

201st Army Air Force Base Unit Peterson AAF, Colorado 1.5.5

233d Army Air Force Base Unit Ft. Worth AAF, Texas 1.5.3

234th Army Air Force Base Unit Clovis AAF, New Mexico 1.5.3

243rd Army Air Force Base Unit Great Bend AAF, Kansas 1.5.2

245th Army Air Force Base Unit McCook AAF, Nebraska 1.5.5

247th Army Air Force Base Unit Smoky Hill AAF, Kansas 1.5.5

263rd Army Air Force Base Unit Peterson AAF. Colorado 1.5.5

311th Reconnaissance Wing Buckley AAF, Colorado 1.5.7

316th Troop Carrier Squadron Pope AAF, North Carolina 1.5.1

320th Troop Carrier Squadron Roswell AAF, New Mexico 1.5.4 -O

326th Army Air Force Base Unit MacDill AAF, Florida 1.5.5

329th Bomb Squadron Clovis AAF, New Mexico 1.5.3

330th Bomb Squadron Clovis AAF, New Mexico 1.5.3

337th Army Air Force Base Unit Venice AAF, Florida 1.5.5

390th Air Service Group Roswell AAF, New Mexico 1.5.5

(continued)
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Table 12. Participating Army Air Forces units,
Operation CROSSROADL1 (continued).

Unit Home Station Task Unit

393d Bomb Squadron Roswell AAF, New Mexico 1.5.1

400th Army Air Force Base Unit San Francisco AAF, California 1.5.2 0

420th Army Air Force Base Unit March AAF, California 1 .5.2

427th Army Air Force Base Unit Roswell AAF, New Mexico 1.5.2

439th Troop Carrier Squadron Roswell AAF, New Mexico 1 .5.4

444th Bomb Group Davis-Monthan AAF, Arizona 1 .5.3

448th Bomb Group Ft. Worth AAF, Texas 1.5.2

462d Bomb Group MacDill AAF, Florida 1.5.2

466th Air Service Group Sedalia AAF, Missouri 1.5.5

466th Army Air Force Base Unit Sedalia AAF, Missouri 1.5.5 0

467th Army Air Force Base Unit Salt Lake City AAF, Kearns, Utah 1.5.5

468th Bomb Group Roswell AAF, New Mexico Hq TG 1.5

477th Air Service Group Pope AAF, North Carolina 1.5.5

509th Composite Group Roswell AAF, New Mexico Hq TG 1.5 . 6

519th Air Services Group Smoky Hill AAF, Kansas 1.5.2

603d Air Engineering Squadron Roswell AAF, New Mexico 1.5.5

702d Army Air Force Base Unit Mitchel AAF, New York 1.5.5

719th Air Materiel Squadron Pope AAF, North Carolina 1 .5.5 .

454th Army Air Force Base Unit McCord AAF, Washington 1.5.5

775th Army Air Force Base Unit Hickam AAF, Hawaii 1.5.5

789th Bomb Squadron Clovis AAF, New Mexico 1.5.3

790th Bomb Squadron Clovis AAF, New Mexico 1.5.3

804th Army Air Force Base Unit Greenville AAF, South Carolina 1.5.5

811th AAB FU Ft. Benning, Georgia 1.5.5

812th Army Air Force Base Unit Pope AAF, North Carolina 1.5.5

902d Army Air Force Base Unit Orlando AAF, Florida 1.5.2

1027th Air Materiel Squadron Roswell AAF, New Mexico 1.5.5

1395th Military Police Squadron Roswell AAF, New Mexico 1.5.5

1503rd Army Air Force Base Urit Hamilton AAF, California 1.5.5

2135th Army Air Force Base Unit Tyndall AAF, Ilorida 1.5.2 0

2140th Army Air Force Base Unit Smyrna AAF, Tennessee 1.5.2

(continued)
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Table 12, Participating Army Air Forces units,
Operation CROSSROADS (continued).

Unit Home Station Task Unit

2530th Army Air Force Base Unit Selman AAF, Louisiana 1.5.2

2533th Army Air Force Base Unit Goodfellow AAF, Texas 1 .5.2 •

2621st Army Air Force Base Unit Barksdale AAF, Loulsana 1 .5.2

2622th Army Air Force Base Unit Mather AAF, California 1.5.2

301Oth Army Air Force Base Unit Williams AAF, Arizona 1 .5.2

3501 st Army Air Force Base Unit Boca Raton AAF, Florida 1 .5.2 6

3705th Army Air Force Base Ini t Lowry AAF, Colorado 1 .5.2

4000th Army Air Force Base Unit Patterson AAF, Ohio 1.5.2

4121st Army Air Force Base Unit Kelly AAF, Texas 1.5.2

4135th Army Air Force Base Unit Hill AAF, Utah 1.5.4 . 0

4136th Army Air Force Base Unit Tinker AAF, Oklahoma 1.5.2

1.5.2
AIr Material Command Wright AAF, Ohio 1.5.3

1 .5.8

Source: Reference C.13.5.

Table 13. U.S. Army Air Forces personnel exposure, CROSSROADS.

No. of No. of Exposure Ranges (R) 0

Persons Persons
Element Listed Badged 0 0.001-0.5 0.5-1

Hq TG 1.5 139 20 17 3

TU 1.5.1 367 48 42 6 0

1.5.2 412 149 143 6

1.5.3 450 117 30 87

1.5.4 55 8 8

1.5.5 686 2 0 2-

1.5,7 56 0

1.5.8 27 15 14 1

1.5.9 48 8 2 5

Others 249 0 •

Sources: References C.13.4, B.5.3, and 8.5.4.

167



Eleven personnel listed in the REECo exposure data as being on Enewetak on
25 July are not on any TG 1.5 roster. Five of these have sequential badge num- 0
bers. This strongly implies that they were an aircraft crew in TU 1.5.3. Since

L there were no other units on Enewetak, these II individuals have been counted
with TU 1.5.3. It is not possible to arbitrarily group otherwise unidentified
personnel on Kwajalein since numerous units were there besides Army Air Forces
units.

The REECo data (taken from original source documents) shows last name only
(no first name or initials) In about 60 percent of the listings, so for the
more common names such as Smith, Jones, and Williams it is very difficult to
match the right name. In some cases, e.g., aircraft crews, men were given
sequential badge numbers and It was possible to match common names positively.
In general, however, whenever there was doubt it was assumed that there was no
match. In addition to name, the REECO list shows badge number, location (Ene-
wetak, Kwajalein, ship. by name, etc.). badge dates, and badge exposure. It
does not identify an individual with a particular organization, only his loca-
tion. Thus the task unit rosters have to be used along with the dosimetry list.

TU 1.5.6 and TU 1.5.10 are not shown in Table 13. TU 1.5.6 was consolidated ,
with TU 1.5.3 in June 1946. TU 1.5.3 totals reflect personnel from both units.
TU 1.5.10 is synonymous with Hq TG 1.5 and the latter designation is used In
Table 13.

HEADQUARTERS TASK GROUP 1.5
AS

This group was made up primarily of personnel from Hq 58th Wing and Hq
509th Group. The listing in Table 13 includes personnel assigned to Hq TG 1.5
and Hq 509th Composite Group on Kwajalein. Why these two units are listed sep-
arately Is unknown. It may be that the personnel in Hq 509th Composite Group
were recent arrivals at Kwajalein and were pending assignment to one of the
task units. only 20 of 139 personnel were badged and no exposures exceeded
0.5 R. Three civilians are included In the totals.

Task Unit 1.5.1 (Tactical Operations Unit)

Personnel from the 393rd Bombardment Squadron of the 509th Group Roswell
AAF, New Mexico, made up the majority of TU 1.5.1. This unit operated seven
B-29 aircraft from Kwajalein Including the bomb drop aircraft, two command-and-
control airctaft, two pressure-gauge drop aircraft, and two spare aircraft. Of
367 personnel associated witn TU 1.5.1, 48 were badged, and all exposures were
less than 0.5 R. Almost all the badged personnel were aircraft crews; 27 of
the 48 were officers. There were no civilians in this task unit.

Task Unit 1.5.2 (Army Air Photographic Unit)

Personnel drawn from several units in the Air Materiel Command formed this
task unit. This unit was responsible for a large part of the technical pho-
tography program during CROSSROADS. -.t operated two C-54s and eight F-13s
(modified B-29s) from Kwajalein, which were equipped with very-high-speed and
normal-speed motion picture cameras and 35-mm still cameras. Table 13 provides
dosimetry information for the 149 personnel out of 412 who were badged. A..
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but 15 of the badged personnel were aircraft crewmembers. This unit had 55
civilians assigned, several of whom were cameramen on the aircraft and were
badged. The highest exposure, 0.05 R, was recorded by a civilian. 0

Task Unit 1.5.3 (Instrumentation and Test Requirements Unit)

Personnel drawn from several units within the Air Materiel Command made up
this task unit. TU 1.5.3 was consolidated with the Drone Aircraft Unit, TU =

1.5.6, and was one of two organizations based on Enewetak Island for the CROSS- 6
ROADS operation. The aircrews that flew the B-17 drones came from the 329th and
330th Bomb Squadrons, Clovis AAF, New Mexico. TU 1.5.3 operated the airfield
and flew and maintained the seven B-17 drone controllers and ten B-17 drone
aircraft used for cloud sampling. It also operated all base support functions
at Enewetak including mess facilities, post exchange, special services, ra- n
tions, fuel, signal and engineer support, and the message center (Reference ,
B.5.1). There were 117 personnel badged out of a total of 450. All recorded
exposures were less than 0.5 R. The vast majority of those badged were members
of aircraft crews flying the B-17 controller aircraft. However, several fire-
fighters and sheetmetal workers were also badged. The badging of firefighters
is understandable since they may have had to fight a fire on contaminated air- .
craft. Perhaps the sheetmetal workers performed duties associated with the S

gaseous or particulate filter boxes on the drone B-17s, which were of sheet-
metal construction.

Task Unit 1.5.4 (Air Transport Unit)

Personnel for TU 1.5.4 came primarily from the 320th Troop Carrier Squadron
of the 509th Composite Group at Roswell Army Air Field, New Mexico. This unit
provided airlift to and from the United States to Enewetak-Kwajalein, and per-
formed air support missions in the Enewetak-Kwajalein-Bikini area. Although
documents reflect TU 1.5.4 had 20 C-46s and 10 C-54s, there were not sufficient
personnel for this many aircraft. In fact, the 20 C-46s were manned by the
439th Troop Carrier Squadron, Roswell Army Air Field, New Mexico, and were .
used to ferry men and materiel to and from the Pacific area. These personnel
were never assigned to the joint task force. Only eight personnel were badged,
four of whom were officers. None of the eight recorded any exposure.

Task Unit 1.5.5 (Air Service Unit)

Personnel for this unit came primarily from the 603rd Air Engineering
Squadton. 1027th Materiel Squadron, 1395th Military Police Squadron, and the
390th Headquarters and Service Squadron. All were part of the 509th Composite
Group at Roswell, New Mexico. TU 1.5.5 provided the supply and maintenance
functions to Army Air Forces units on Kwajalein. In addition, it operated a
mess facility, the special services office, a post exchange, rations breakdown -•
point, fuel dump, signal and engineer supply point, and a message center for
the Army Air Forrp- nAds. Tt algo had weather forecasting personnel and mill-
tary policemen assigned to It. Of 686 personnel on the roster only 2 were
badged. Their exposures were less than 0.10 R.

Task Unit 1.5.6 (Army Drone Unit)

This unit was conbined with TU 1.5.3 before ABLE and BAKER tests.
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Task Unit 1.5.7 (Army Air Weather Reconnaissance Unit)

Personnel for this task unit came primarily from the 59th Reconnaissance
Squadron at Castle Army Air Field, California. This unit operated three WB-29s
from Kwajalein to monitor weather around Bikini before the tests. On days
before each shot, its planes monitored the wedther at long ranges. Just after
midnight the morning of each shot, Its planes took off and monitored the wee-
ther In the Bikini area. Records indicate that none of these personnel were
badged.

Task Unit 1.5.8 (Air Orientation Unit)

Personnel and aircraft for TU 1.5.8 came from units In the Air Materiel
Command. Stationed at Kwajalein, it was responsible for aiding and transporting
observers, visitors, news broadcasters, and the press. It furnished facilities
for broadcasting and news releases on Kwajalein and provided two B-29s and two
borrowed C-54s for media representatives to view the detonations and their
results. Although rio roster could be located for TU 1.5.8, a Letter Order from
the 40th Bomb Group provided the names of 27 personnel assigned to TU 1.5.8.
More personnel were probably in this unit, but they cannot be identified. Of ,
the 27 personnel identified, 15 were badged and only one recorded any exposure,
0.06 R.

Task Unit 1.5.9 (Air-Sea Rescue Unit)

This unit was stationed on Enewetak with TU 1.5.3, and, in fact, was part
of TU 1.5.3 until June 1946. It was made a separate task unit by Change No. 4
to the JTF 1 Op Plan 1-46 dated 30 May 1946. It operated two B-17 air-sea res--
cue aircraft equipped to support air-sea rescue operations for downed aircraft
crews. It patrolled the area between Enewetak and Bikini, which was the flight
path of the B-17 drones and B-17 controllers flying out of Enewetak. Although
no roster for TU 1.5.9 personnel could be located, a set of orders marked . 1
"VOCG Mid Pac, eff 6 May 46" (Verbal Order Commanding General Mid-Pacific,
effective 6 May 1946) was located, assigning 40 personnel from the 4th Emer-
gency Rescue Squadron, APO 244, to TG 1.5. The remaining eight on Table 13
were Identified from a TU 1.5.3 roster made up before TU 1.5.9 broke away from -.
TU 1.5.3. Only eight personnel were badged, all of whom were officers. Four of
these eight are also 1 sted as radsafe monitors in the Radsafe Group of the . ,
Instrumentation Division (see Chapter 3). They were badged and received expo-
sures in August as well as on both shot days. Two other officers in TU 1.5.9
appear to have performed radsafe monitoring duties as well since they were
also badged and received exposures In August and on both shot days. These
latter two may have been assigned to radsafe duties after the 20 April 1946
edition of the Instrumentation Division roster was formulated. 9

It is unusual that six officers from this unit received exposures on I July
and 25 July (shot days), while no one else in the unit did. Furthermore, the
location for all six on both dates Is shown as "Eniwetok." They obviously were
not members of a B-17 air-sea rescue crew since no one else was badged. They
may have monitored returning drones for radiation at Enewetak on those dates
and then went on to other radsafe monitoring duties in August. The highest
exposure of the six was 0.77 R, recorded by an Army Air Forces captain. He was
badged three t'rnes in August for a total of 0.47 R and on both shot days when
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he recorded a total of 0.30 R. As mentioned above, his location on shot days
was "Eniwetok:" however, his locations in August were target ships in Bikini -

Lagoon. His name is so unusual that it is unlikely that these were two differ- •
ent individuals, although it remains a possibility since the REECo exposure
list shows no initials for this name.

OTHERS

Unit orders were located that identify the 6th Aircraft Repair Unit (Float- 0
ing) as being aboard SS Brigadier General Alfred J. Lyon at Kwajalein during
CROSSROADS. Lyon was a U.S. Army aircraft repair ship. Names of assigned per-
sonnel do not appear on other TG 1.5 rosters. None of the personnel assigned
this unit has a record of being badged during CROSSROADS.
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CHAPTER 9

U.S. NAVY PARTICIPATION 0

Operation CROSSROADS was popularly perceived as a Navy operation. The S
Deputy Task Force Commander for Aviation, an Army Air Forces officer, observed
that (Reference C.9.206, pp. II-(B)-3 and II-(B)-4):

Despite all efforts to the contrary on the part of the Task
Force Commander and his officers in charge of public rela-
tions, news releases and publicity In the majority of cases
tended to create, in the mind of the public, the impression
that the tests were primarily a naval activity rather than a
joint effort in which all services were participating and in
which they were equally entitled to praise or censure.

That this was the case Is not surprising. From every point of view except the
organizational, CROSSROADS was predominantly a U.S. Navy operation. The primary
mission of the test was to determine the effects of nuclear detonations on
naval vessels. Commander Joint Task Force 1 (CJTF 1) was a Navy officer, and
the majority of his joint staff were Navy personnel. In all, over 37,000 Navy
personnel participated in CROSSROADS, approximately 90 percent of the total
combined military and civilian population ot the operation. There were 45 Navy
aircraft and 237 Navy ships involved as full-time participants.

The ships were in two categories: support ships and target ships. In the
support group were 153 large and small ships, which provided the berthing,
messing, laboratory, and office space for the task force. In the target group
were 93 vessels for Test ABLE and 92 vessels for Test BAKER, ranging from
battleships to small amphibious craft. Of the target ships only 12 were re-
manned by their crews after the tests, 13 were sunk after ABLE or BAKER, 8 were
towed to Pearl Harbor or the United States for inspection, and the remainder
were sunk at Bikini or Kwajalein. The target ships that were later remanned
were those with low radioactive contamination and no significant structural
damage. Support ships evacuated the lagoon before each shot and took all pec-
sonnel, Including target ship crews, to a safe distance outside Bikini Lagoon.
Tables 14 and 15 summarize the Navy vessels' participation In CROSSROADS. Ship
historles, largely extracted from the ships' deck logs, which present informa-
tion pertinent to potential personnel exposure, make up Appendix A to this
report.

In the remainder of this chapter, the other Navy components of JTF I are
discussed. For each unit, except small support ships, detailed information is
given on the events in which they wer• involved during CROSSROADS. Discussed
are Navy air units, diving units, and other Navy units that had some potential
for radiological exposure.
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JOINT TASK FORCE 1 STAFF

The Joint Chiefs of Staff (JCS) directive establishing JTF 1 stated that
it would be organized with adequate representation of land, sea, and air
forces, and that it would include civilian scientists. Implementation of ade-
quate representation reflected the dominant naval flavor of the operation. The
JTF I roster of officers dated 1 July 1946 shows 501 Navy officers, 8 Marine
Corps officers, 141 Army ground officers, and 21 Army Air Forces officers. Of
the 501 Navy officers, 444 were assigned to various ships at Bikini. The re-
mainder filled billets in other locations: 39 were in the JTF 1 rear echelon
at Washington, D.C.; 1 each was at Pearl Harbor and Oak Ridge, Tennessee; and
16 were assigned to Kwajalein Atoll.

DISPATCH BOAT AND BOAT POOL 0

The Dispatch Boat and Boat Pool was designated Task Unit (TU) 1.8.3 (Dis-
patch Boat and Boat Pool) under Task Group (TG) 1.8 (Service Group). The mis-
sion of TU 1.8.3 was to provide dispatch and mail service, Interatoll freight
and passenger service, and general boat pool services, e.g., ship-to-ship and
ship-to-shore. Special boat operations were also - mission, which included
operating a flag pool as required for use of distinguished persons and visiting
flag and general officers and providing craft for radiological safety (radsafe)
work and boats for the target array.

A large number of personnel, ships, and boats were assigned to TU 1.8.3.
These totals varied throughout the operation as personnel were discharged from
the naval service or transferred to other task force activities, and as boats
were damaged or sunk, or released for special missions. Originally 313 person-
nel were assigned to operate and maintain the boat pool. By 10 June this number
had been reduced to 228 due to discharges and transfers. Some replacements were
obtained from TG 1.7 (Surface Patrol Group) and from new personnel arrivals.
However, personnel deficiencies were never made up. The loss of personnel, as
enlistments from World War II lapsed, continued to be a problem throughout
CROSSROADS. For the most part, replacement personnel were untrained and great
difficulty was experienced in keeping boats operating. For example, a maximum
number of boats assigned to TU 1.8.3, 152, was reached on 19 June. By 31 July,
a time of high boat pool need, only 93 boats were in operating condition.

Units assigned to TU 1.8.3 were two dock landing ships, USS San Marcos
(LSD-25) and USS Gunston Hall (LSD-5), one self-propelled barracks ship, USS
Presque Isle (APB-44), and a variety of small boats. The two [.SDs provided
boat maintenance facilities and along with the APB quartered and messed boat
pool personnel. A landing craft repair ship, USS Sphinx (ARL-24), from TG 1.8
also assisted in boat repairs. The number and types of boats assigned varied.
On 19 June there were six motor gunboat patrol vessels (PGM-23, PGM-24, PGM-25,
PGM-29, PGM-31, and PGM-32), used almost exclusively for by the Radiological
Safety Group; four large infantry landing craft (LCI(L)-1062, LCI(I.)-1067, and
LCI(L)-1091 at Bikini and LCI(L)-977 at Kwajalelrt; 38 LCMs (mechanized landing
craft); 34 LCVPs (vehlicle and personnel landing craft): 44 LCP(R)s (ramped
personnel landing craft); I LCP(L) (large personnel landing craft); 30 PPBs
(24-foot boats); 3 PBs (45-foot boats); 1 LCC (control landing craft); and 1

MB (35-foot boat).
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All ships and most of the boats of TU 1.8.3 cleared the lagoon for both
tests. San Marcos and the six PGMs used for radiological monitoring soon after e
both shots were stationed about 12 nmi (22 km) from the lagoon entrance. The
remainder of the task unit evacuated to Rongelap Atoll for shot BAKER (Refer-
ence C.9.206, pp. VII-(A)-77 and VII--(F)-29 through VII-(F)-31).

In order to meet pressing demands, the boat pool was augmented by boats
and personnel from various ships and TU 1.3.1 (Transport Unit) and TG 1.2 0
(Target Vessel Group). Despite these arrangements, at no time during the course
of the operation did the boat pool have sufficient operable boats to meet all
requirements. The situation was very much aggravated by the damage, beaching,
and sinking cf 42 boats in the vicinity of Aomen Island during Queen Day (ALE
shot rehearsal) evacuation. The loss was caused by a combination of heavy wea-
ther, inadequate moorings, and an LCT breaking loose and drifting through the 0
boat moorings (Reference C.9.206, p. VII-(A)-79).

DIVERS

Following both tests, experienced salvage and diving officers took teams
of divers down to inspect wrecks and to obtain comprehensive descriptions of 0
conditions encountered (Reference C.9.207, pp. VII-(I)-87-B and VII-(I)-75-B;
Reference A.2, p. 75; Reference C.2.9). The ships sunk during the operation
carried with them precisely the type of information CROSSROADS was set up to
obtain, the type and degree of damage caused by a nuclear detonation. Divers
communicated information to the surface and took many underwater photographs.
The Technical Director requested services of divers to recover instrimentation
from a number of target ships. These operations were carried out when it was
radiologically safe. Diving operations included recovery of (Reference C.9.207,
p. VII-(I)-83-B):

* Nine vertical stations

* Pressure-time recorders from US5 Arkansas (BB-33), USS
Saratoga (CV-3), and USS Pilotfist, (SS-336)

* Two hydrophones

& Diaphragm gauge and 5-gallon (18.93-liter) cans attached
to raft on Nagato

e Radiation intensity film on Arkansas, Nagato, Saratoga, 0
USS Apogon (SS-308), and Pilotfish

* Underwater pressure gauges on USS Bracken (APA-64) and USS"
Briscoe (APA-65)

* Bottom nressure recorders and possibly gamma meters at-
tached to a cable near the center of BAKER detonation site. - S

Divers from the submarine rescue vessel USS Coucal (ASR-8) reported on 2
August (eight days after shot BAKER) that it was moored over the target sub-
marine USS Skipjack (SS-184) and ready to start diving operations as soon a6
radiologica]. conditions permitted. Inspection dives in preparation to salvage
Skiplack were done that day (Reference C.9.207, p. VII-(I)-75-B).
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In order to alert divers to radiation exposure levels, a long watertight
Geiger tube was carried by them on dives when radiological conditions were
uncertain. This Instrument transmitted to a counter aboard the tending diving
ship. When high radiation levels were detected, the crew on board communicated
to the divers to stand clear (Reference A.2, p. 75).

UNDERWATER DEMOLITION TEAM 3 (UDT-3)

In March, Los Alamos scientists decided that the analysis of a sample of
water from the immediate vicinity of the nuclear detonation was essential if
the tests were to be properly evaluated. After consideration of several pro-
posals to accomplish this, it was finally decided to employ drone boats of the
type used in World War II by Naval Combat Demolition Units in southern France.
In April, the Drone Boat Unit was designated TU 1.1.3, composed of USS Beqor
(APD-127), Underwater Demolition Team Easy (later renamed UDT-3), 6 LCVP drone
boats (with 2 boats In reserve), and control TBM-3Es from TG 1.6 (when as-
signed) stationed aboard USS Saidor (CVE-113). On 27 April, Bepr reported
that 7 officers and 51 enlisted men boarded for transfer from Port Hueneme to
Bikini for UDT operations (Reference A.3, Begor, 27 April). It is assumed that
this was the composition of UDT-3. UDT-3 personnel were responsible for opera-
tion and maintenance of the drone boats and provided airborne control officers
for the TBM flights. The LCVP drones were directed to desired sample areas and,
when an adequate Geiger reading was transmitted back to the controllers, a
water sample was taken. Upon completion of the mission, each drone was directed
back to Beqor where it was washed down with hoses from Begot and boarded by a
safety officer. After being declared safe, a UDT-3 boat crew took over and a
radlochemist bvarded to transfer the collected water samples.

Successful sample operations were carried out for both shots. On BAKER day,
two LCVP drones were monitored by boarding parties and were found to be highly
radioactive. Water samples were left In the drones and were recovered 2-1/2
hours later (Reference C.9.207, p. VII-(R)-30). Forty 5-gallon (18,93-liter)
water samples were collected on BAKER day (Reference C.9.207, p. VII-(R)-39).

53rd NAVAL CONSIRUCTION BATTALION (53rd NCB)

An advance contingent of the 53rd NCB (Seabees) arrived at Bikini Atoll on
5 March 1946 aboard USS Saint Croix (APA-231) for an initial survey by Seabees
to plan the construction of facilities for CROSSROADS. On 13 March, 550 person-
nel of the 53rd NCB arrived at Bikini Atoll from Guam on USS Randall (APA-224).
They were later transferred to Saint Croix, where most of the Seabees were
berthed throughout the operation. On 14 March, USS LST-881 delivered 175
stevedores from Pearl Harbor who were to be responsible for handling cargo,
assemblIng moorings for the target array, assistinq in the Installation of
instruments, and assembling sonobuoys and life re'ts. During CROSSROADS, the
stevedores were berthed on Saint Croix, USS Ottawa IAKA-101) and USS Rolette
(AKA-99). On 19 March, USS LST-817 arrived witr. 75 Seabees. On 20 March.
Rolette and Ottawa brought 200 more Seabees f ,-)r1 Port Hueneme (Reference
C.9.206, pp. VII-(A)-20 and VII-(A)-91). The maximum strength of the battalion .-.
frc ?0 March to told-May was 1,006 (Reference C.9.206, p. VII-(A)-92(d)).
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Construction on Bikini Atoll was limited to that necessary for essential
test Instrumenta.ion and recreational facilities. The structures built were B
Instrument towers, radio beacons, magazines, photo reference crosses, observa-
tion towers, seismic huts, bombing targets, and a recreational area for 7,000
personnel. All of this was to be completed by 1 May 1946 (Reference C.9.206,
pp. VII-(A)-2. VII-(A)-42. and VII-(A)-43).

Early in May, 200 men were released from the 53rd NCB, and an additional 0
522 were released early in June when all originally planned construction was
essentially complete. Twenty-one officers were released late in May. They were
replaced by six ensigns. By 19 June all remaining naval reserve personnel were
released and replaced by regular enlisted personnel. During July, 6 officers
and 240 enlisted men remained in the battalion to maintain installations at
Bikini Atoll (Reference C.9.206, pp. VII-(A)-93 and VII-(A)-94). a

For shot ABLE, the Seabees evacuated part of their ccnstruction Pqulpnent
by LST. The equipment that remained ashore was not damaged by Test ABLE. For
shot BAKER most of the equipment was left; again, there was no damage (Refer-
ence C.9.206, pp. VII-(A)-50 through VII-(A)-52).

On 3 Auqust, the 53rd NCB was dissolved and personnel were transferred tc
Construction Battalion Detachment 1156 (CBD-1156), which was activated the same
date, for the rollup phase at Bikini Atoll (Reference C.9.206, p. VII-(A)-99).

The majority of the 53rd NCB had completed their construction tasks and
departed Bikini before shot ABLE. Those who remained were evacuated from
Bikini prior to both shots.

CONSIRUCTION BATTALION OETACHMENI 1156

CBD-1156 was activated on 3 August 1946 when the 53rd NCB was dissolved.
Two hundred forty enlisted men were transferred directly from the 53rd NCB to
CBD-1156. Two officers were then assigned to take command (Reference C.9.206,
p. VII-(A)-99). CBD-1156 prepared Bikini Atoll for rollup operations. The fleet
recreation area was closed, dynamite disposed of, and security measures taken
to protect equipment left behind. A complete survey and report on the condi-
tions of Bikini Atoll was taken before Its departure to Enewetak aboard
Rolette. One ensign remained at Bikini and made reports on the condition of 0
the equipm-nt (Reference C.11.13). On 26 August. the battalion transferred
from Bikini Atoll to Enewetak Atoll after closing off areas in the atoll. On
11 September, 30 Seabees flew to Bikini from Enewetak to assist in the trans-
portatIon of usable and repairable equipment on board USS LST-388. This equip-
ment went to Pearl Harbor for further evaluations (Reference C.9.206, p.
VI1 (A)-99). The ensign then completed another survey and reported on the con- 5
dition of the equipment left behind on 27 September (Reference C.JI.13). It is
unknown when CUD-ll56 left Enewetak Atoll.

TRANSI[NT SHIPS

Several transient ships visited Bikini Atoll during CROSSROADS. All of S
them were stores ships (AF) or attack transports (APA). These ships and their
dates at Bikini Atoll are listed below:
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USS Pickaway (APA-222) -- 2 July, 21 July 6

USS Chilton (APA-38) -- 10-15 July

USS Grafflas (AF-29) -- 15-16 July and 21-23 July

USS Hyades (AF-28) -- i0-22 August

USS Lavaca (APA-180) -- 23 August. . -

NAVY AIR GROUP (TASK GROUP 1.6)

composed of ships and aircraft, TG 1.6 was involved in a variety of support
missions during CROSSROADS. Elements of the task group were operated from two
aircraft carriers and from two island bases, Rol and Ebeye at Kwajalein. Table
16 gives TG 1.6 composition.

Task Unit 1.6.1 (Drone Carrier Unit)

This unit was based on USS Snanqrl-La (CV-38). It was responsible for
training personnel, preparing equipment for atomic bomb tests, conducting air-
craft operations for drones engaged in collecting air and water samples in
target areas on ABLE and BAKER days. It operated the carrier and plane guard
destroyers as necessary to carry out air operations of embarked units (Chapter
4) (Reference C.9.206, p. VII-(E)-l4).

Personnel and equipment of the Drone Carrier Unit (TU 1.6.14). the Drone
Boat Control Unit (TU 1.6.15), and the Field Recovery Unit (TU 1.6.13) were
transported overseas aboard Shangri-La. An extensive program of takeoffs and
recoveries was initiated while en route from Hawaii to Rol Island, Kwajalein.
The units arrived at Dyess Field. NAB Rol, on 5 June. Training was given en
route in navigation, homing, fighter direction, general communications, and
the ABLE day Air Operation Plan (Reference C.9.206, p. VII-(E)-118).

Practice for ABLE day using the drones occurred on 10, 20, and 24 June. The
practices included all Navy and Army aircraft. For each of these joint rehear-
sals. 4 drone F6Fs, 16 control F6Fs, and 2 air-sea rescue TBMs were launched
from Shanqri-La near Orbit Point Tare (40 nmi [74 km] from the center of Bikini
Island). Orbit points for ABLE are summarized in Table 8. During each rehear--
sal, the carrier drones operated as follows (Reference C.9.206, pp. VII-(E)-119 - .

and VII-(E)-120):

" Four primary drone-control flights (Red, White. Blue, Yel-
low) of two F6Fs each were launched and rendezvoused over
Shanqri-La to await the launching of tour F6F drones (Red,
White, Blue, Yellow) -

"* As each of the four FbF drones were launched (each carrying
a safety pilot for the rehearsals only), the corresponding
color-coded flight of the pcimary drone-control aircraft
assumed control of the aircraft and directed It to its
station over Bikini Lagoon.

"* Four secondary drone-control fl1ghb (Red, WhiLe, blue,
"YlIow) oi two FbFs each then took off and proceeded to
their stations opposite the point where It was expected
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Table 16. Units in Task Group 1.6, CROSSROADS. ]
Task Unit 1.6.1 -- Drone Carrier Unit

lask Unit 1.6.11 -- USS Shangri-La (CV-38)

Task Unit 1.6,12 -- Commander Destroyer Division 5

Destroyer Division 51

USS Turner (DD-834)

USS Charles P. Cecil (DO-835)

Task Unit 1.6.13 -- Field Recovery Unit (NAB Rol) S

Task Unit 1.6.14 -- Carrier Drone Air Unit (detachment from Air Development
Squadron-2 (VX-2)

26 F6F-3K drones

31 F6F-5 drone control planes ,0
aTask Unit 1.6.15 -- Drone Boat Control Air Unit

6 TBM-3E

Task Unit l.b.2 -- Photographic Carrier Unit

Task Unit 1.6.21 -- USS Saidor (CVE-ll7) .

Task Unit 1.6.22 -- Photographic carrier plane guard destroyers . .

USS Furse 0D0-882)

USS Newman K. Perry (D0-883)

Task Unit 1.6.23 -- 5 F6F-5P photo aircraft

Task Unit 1.6.24 -- 5 TBM-3P photo aircraft

Task Unit 1.6.25 -- 4 HOS-I helicopters

Task Unit 1.6.3 -- Seaplane Unit

Task Unit 1.6.31 -- Naval Air Base (Ebeye)

Task Unit 1.6.32 -- Patrol Seaplane Squadron 32 (VPB-32) (9 PBM-5s)

Task Unit 1.6.33 -- Air-Sea Rescue Squadron 4 (VH-4) (6 PBM-5s)

Task Ljn*t 1.6.4 -- Seaplane Tender, Bikini 0

Task Unit 1.6.41 -- USS Orca jAVP-49)

Note:

Transferred to Saidor on 10 June.

Source: Reference C.9.206, p. Vii-E-Appendix Ill.
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that the drones would be directed Into the atomic cloud on-
ABLE day by the correspondingly color-coded primary control
aircraft

e Each of the secondary drone-control flights then took con-
trol Its drone after its passage through the area of the
expected cloud column and guided it approximate~y 175 rnmi
(324 km) to Roi Island, where the drones were landed by
the Field Recovery Unit

* The primary control aircraft returned to the carrier, and
the secondary control aircraft landed or. Rol Island.

The drone unit was not successful In carrying out all the details of the plan-
for the first two rehearsals, but the Queen Day rehearsal was almost perfect
(Reference C.9.206, p. VII-(E)-120). The control aircraft were equipped with
Geiger counters to enable the pilot to detect the presence of radiation.

SHOT ABLE. On 30 June at 1.625 Shangri-La, accompanied by plane guard de-
st~royers USS Turner (DD-834) and USS Charles P. Cecil (DD-835). departed Rol
Is land to take station wi" In 15 rnmi (28 kmn) of reference Point Tare (bearing
1350TJ., 40 rini [74 kmn) from the center of Bikini Island) (Reference C.9.206,
p VII-(E)-162). Earlier, final Inspection of aircraft and special equipment
had been Initiated. At 1005, the drone unit In Shangri-La began a deck checkout
of each drone and drone-control aircraft and bench checkouts of all identItIca-
tion, friend or foe (1FF) equipment on them. In addition, all special equipment
on the aircraft, such as Geiger-Mueller counters, air filters. cameras, and
recording devices, was given final tests, By 2130 all aircraft to be launched
the next morning for ABLE were on the deck ready to be launched (Reference
C.9.206, p. VII-(E)-163).

Between 0714 and 0-717 on 1 July, two F6Fs from each of the four primary
drone-control flights took off from jhangRii-La. The eight primary control F6Fs
rendezvoused over the carrier in position to Intercept the drones. The Red.

* White, blue and Yellow drones took off, In that order, between 0725 and 0145.
The primary control flight established 7ontrol over each airborne drone. By
0828 all drones were at their respective stations, bearing 312oT, 20 nini (37
kmn) from target center, flying at the following altitudes: Red at 28,000 feet
(8.5 kmn), White at 20,000 feet (6.1 kin), Blue at 15,000 feet (4.6 kmn), and-
Yellow at 10,000 feet (3.0 kin). Meanwhile, the four secondary drone-control
flights of two F6Fs each were launched between 0747 and 0750. By 0830 all were
on station, bearing 1350T, 20 nimi (37 km)~ from the target center at altitudes
corresponding to the drones and primary drone-control flights across the center
of the target axis (Reference C.9.20t, p. VII-(E)-167), Two air-sea rescue TBMs
(Dagger-I and Dagger-2) were launched at 0757 from Shang~ri-La and stood by over-
the carrier until 1150 (Reference C.9.206, pp. VII-(E)-167 and VII-(E)-168).

No proý'1e'ns In laur--hing the drones or In controlling them to station oc- -

curred. However, after the Red drone arrived on station, a stuck aileron causedi
it toý go out of crontrol and Li crdshed intesa ar, z80 osqety
Red primary and secondary drone-control flights were ordered to return to base 0
at 0900 (Reference C.9.206, pp. VII-(E-167 and VII-ME-l68).
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All pilots in the controlling planes had adjusted their darkened goggles
to shield their eyes from the blinding flash of light at the instant of deto-
nation. Since the pilots had expected a much stronger flash than actually
occurred, they were momentarily unsure whether the burst had occurred on
schedule. However, no serious delay resulted. The primary control flights com-
menced controlling the drones toward the cloud column, entering as follows: at
0906 the Yellow drone at 10,000 feet (3.0 kin), at 0909 the White drone at
20,000 feet (6.1 km), a.nd at 0910 the Blue drone at 15,000 feet (4.6 km). As V
the drones passed through the cloud column, the White drone increased altitude
from 20,000 feet to 26,000 feet (6.1 to 7.9 kin), probably due both to the
strong upward currents within the cloud and to the White drone having a slight
nose-up altitude when the primary drone-control flight released It. The secon-
dary drone-control flights successfully completed the interceptions as follows:
Yellow at 0923, Blue at 0924, and White at 0953. The control aircraft recap- .6
tured the White drone over Wotho Atoll and returned it to Roi without damage.
All drones landed safely at Rol between 1028 and 1046, and all control aircraft
returned to the base aboard Shangri-La or to Rol between 0957 and 1056 (Refer-
ence C.9.206, pp. VII-(E)-171 and VII-(E)-172). All 16 pilots wore film badges,
and 16 were readable. The average exposure was 0.02 R (gamma), with a maximum
of 0.03 R (gamma). •

Following completion of drone flight operations, radiological samples were
removed from the F6F drones after they landed at Roi. Soon after, all other
drone and drone-control aircraft from Shangri-La were flown to Roi Island
where they were later checked and flight-tested. On 9 July one drone and its
safety pilot were lost on a routine test flight off Rol Island when the drone, .

under the control of the field unit, rolled over at a very low altitude and
spun into the sea (Reference C.9.206, p. VII-(E)-188).

Between 0910 and 0918 four drone boat control TBMs (Bucko-l. Bucko-2,
Bucko-3, and Bucko-4) of TU 1.6.15 were launched from Saldor. Immediately after
takeoff, Bucko-I and Bucko-3 proceeded to their stations 5 nxmi (9.3 km) upwind
from the drone boats Factory-i and Factory-3. Bucko-2 and Bucko-4 stood by
circling the carrier as replacements. When Bucko-l reported a hydraulic leak
shortly after takeoff, Bucko-2 replaced it. At 1015 Bucko-4 replaced Bucko-3,
which had developed generator trouble. The TBMs remained about 5 nmi (9.3 kin)
upwind from the drone boats. The TBMs controlled the drone boats' courses as
they moved through the radioactive target area. The TBMs also reported on the . S
levels of radiation In the area in which they were flying. Bucko-2 and Bucko-4
completed their missions and were out of the area by 1238 (Reference C.9.206,
p. VII-(E)-172).

SHOT BAKER. The air operation plan for shot BAKER provided for the active
use of only three drones with twelve control aircraft: Red drone at 14,000 feet 0
(4.3 kin) at B+6 minutes, White drone at 9,000 feet (2.7 km) at B+10 minutes,
and Blue drone at 5,000 feet (1.5 kin) at B+12 minutes. The Yellow control
flight remained in readiness as a replacement in case any control flights
developed trouble. The primacy drone-control aircraft were at Orbit Point
Victor, bearing 315 0T. 20 nmi (37 kin) from the target center. The secondary
drone control aircrafL were a' Orbit Point Sugar, bearing 135 0 T, 20 nnii (37) •
from target center (Reference C.?.206, p. VII-(E)-213).
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Some safety restrictions were relaxed since airborne radiation from the
underwater shot would be less than for ABLE, and the control group was brought 0
closer to the target area. One flight in each group was positioned to be in
sight contact of the drone at all times. The amber shield over the cockpit
greenhouse and the blue goggles were discarded (Reference C.9.206, p. VII-(E)-
187). The White drone had been modified to include the installation of a
Mitchell camera, and a K-17 type aerial camera had been Installed on the Red
drone.

On 13 July all drones and drone-control airplanes weLe transported by
barge from Rol to Shangri-La, which then proceeded to Bikini to participate in
the first air rehearsal on 14 July. A second air rehearsal on 19 July was
cancelled because of foul weather (Reference C.9.206, p. VII-(E)-183).

At 1610 on 24 July, Shangri-La, accompanied by destroyers Turner and Cecil,
left Rol Island to assume their positions 40 nmi (74 km) from the center of
Bikini Island (Reference C.9.206, p. VII-(E)-208). On 25 July at 0723. launch-
Ing of the three F6F drones and twelve F6F drone-control aircraft began. By
0814. the three drone groups were on station. First the two F6Fs of each pri-
mary drone-control flight were launched, followed by the drones and the secon-
dary drone-control flights. All aircraft rendezvoused over Shangri-La before
proceeding to their assigned stations. At H-hour the primary drone-control
flights were orbiting with their drones at Orbit Point Victor. bearing 3150 T.
20 nmi (37 km) from the target center at the following altitudes: Red at 14,000
feet (4.3 km), White at 9,000 feet (2.7 kin), and Blue at 5,000 feet (1.5 kin).
The secondary drone-control flights took up their positions on the opposite
side of the target axis at Orbit Point Sugar, bearing 135 0 T, 20 nmi (37 km)
from the target center, at altitudes corresponding to the other elements of
their respective groups (Reference C.9.206, pp. VII-(E)-212 arid VII-(E)-213).
Orbit point; for BAKER are summarized in Table 10 (Chapter 4).

The primary drone-control flights and the drones moved toward the target
array after the detonation. The Red drone entered the cloud column at 0841 from
14,000 feet (4.3 km), the White drone at 0845 from 9,000 feet (2.7 km), and the
Blue drone at 0847 from 5,000 feet (1.5 km). The secondary drone-contLol flight
reported the drones at approximately the same altitudes as follows: Red at
0850. White at 0847, and Blue at 0849. Since the cloud of water and steam did
not reach the altitude expected, the Red and White drones at the higher alti-
tudes passed over the top of the cloud, and the Blue drone at 5,000 feet (1.5
kin) flew through the upper portion of the column (Reference C.9.206, p. VII-
(E)-216). Radioactivity was detected on the Blue drone only. Maximum reading

was 7 R/24 hours (Reference C.7.6). All drones were guided to Rol Island and
landed without damage between 0950 and 1006. All air filters, cameras, and
other special installations operated satisfactorily except the camera installa-
tion in the Red drone (Reference C.9.206, p. VII-(E)-217). All pilots wore film
badges. The 12 badges averaged 0.05 R (gamma) and the maximum was 0.08 R
(gamma).

At detonation, the four drone boat control TBMs (Bucko-l, Bucko-2, Bucko-3,
and Bucko-4) were standing by aboard Saldor ready for launching. All four took
off between 0846 and 0849. Bucko-2 and Bucko-4 stood by in the air over the
carrier as replacements while Sucko-l and Bucko-3 proceeded to a position up-
wind from drone boats Factory-I and Factory-3. Remaining approximately 5 nml
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(9.3 kW) upwind of the drone boats, Bucko-1 at 2,300 feet (701 meters) and
Bucko-3 at 2,600 feet (792 meters) conned the courses if Factory-I and S
Factory-3 by voice radio as the boats moved through the radioactive waters near
the target area (Reference C.9.206, pp. VII-(E)-217 and VII-(E)-218). Bucko-1
completed Its conning assignment at 1055 and Bucko-3 at 1105. In the afternoon
between 1508 and 1574, similar conning assignments were carried out by Bucko-2
arid Bucko-4. Bucko-3 stood by in the air over Saidor as a replacement (Refer-
ence C.9.206, p. VII-(E)-218). The three F6F drones and half the control air-
craft landed at Rol after the test and radiological samples wlze removed. On
26 July, two drones were returned by barge to Shanqri-La. The following day
the remaining F6Fs were transferred to Shangri-La.

Task Unit 1.6.2 (Pho~ographic Carrier Unit)
TU 1.6.2 was based on Saidor. Its mission was to train crews and prepare

equipment for atomic bomb tests during ABLE and BAKER and:

9 Conduct photographic operations

A * Operate helicopter aircraft for radiological reconnais-
sance, photography, and photographic utility flights

* Conduct conning of drone boats

* Operate photographic carrier and plane guard destroyers as
necessary to carry out air operations of embarked units

e Provide pre- and postshot mapping and other photography.

The F6F photographic aircraft were equipped with cameras to provide stills,
sonne-strip photos, and a limited amount of motion-picture coverage. Their
primary duty was to obtain photographs of the target array Just before the
detonation. In addition, they were to make mosaics of the target area and
strip photos of Bikini Beach before and after the tests (Reference C.9.206, p.
VII-(E)-38). One F6F was to obtain motion pictures of the target array and
cloud phenomenology after detonation.

Personnel and equipment of the F6F Photo Unit (TU 1.6.23), the TBM Photo
Unit (TU 1.6.24), and the Helicopter Unit (TU 1.6.25) were transported overseas
in Saider. The Drone Boat Control Unit (TU 1.6.15) also Joined the carrier on
10 June at Bikini (Reference C.9.206, p. VjT-(E)-122). TU 1.6.23 had eight F6F
and seven F6F-5P pilots. TU 1.6.24 had tive TBM and flve TBM-3E pilots (Refer-
ence C.9.206, p. VII-(G)-22).

After the photographic units arrived at Bikini, the training of the two

photographic carrier units (TU 1.6.23 and TU 1.6.24) consisted primarily of
three air rehearsals on 10, 20, and 24 June. In addition, they completed vari-
ous preshot photographic assignments (Reference C.9.206, p. VII-(E)-123).

At Bikini, the Helicopter Unit (TU 1.6.25) cbserved the target array and
Inspected target installations. Considerab]e ditficulty was experienced in
operating the HOS-1 helicopters. One helicopter was irreparably damaged on a
test landing on 30 May and another force-landed in Bikini Lagoon on 3 June
(Reference C.9.206, pp. VII-(E)-123, and VII-(E)-124).
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SHOT ABLE. The aircraft carrier was the first element of the group to
begin moving to ABLE day stations. At 1400 on 30 June. Saidor, accompanied by
destroyers USS Furse (DD-882) and USS Newman K. Perry (D, 883), left Bikini
Lagoon for its position bearing 0°T. 40 nmi (74 km) from the center of Bikini
Island (Point Auto) (Reference C.9.206, p. VII-(E)-162).

on I July between 0712 and 0715, six F6Fs (Queen flight of four and Sugar
and Roger flights) were launched from Saidor to obtain still photographs of •
the Bikini target area immediately before detonation. The F6Fs flew directly
from the carrier to positions 5 nmi (9.3 km) east of Bikini Atoll. All reported
on station at 0725, but the first photographic run was delayed to allow time
for the dissipation of the low stratus and cumulus clouds. After making photo-
graphic runs at 0747 and 0826, the Queen flight left the target area and landed
aboard Saidor by 0840 (Reference C.9.206, p. VII-(E)-165). sO

Meanwhile, F6F Sugar had made a calibration run over Bikini Atoll at 0725
from 3,500 feet (1.1 km) and then returned to make three photo flights over
the target array at 0742, 0750, and 0800, maintaining an altitude of 3,500 feet
(1.1 km) for each run. Sugar made a final calibration run at 0810 before re-
turning to Saidor at 0839. F6F Roger, meanwhile, had made a calibration run at 9
0729 and a photo run over the targ(. array. F6F Roger then proceeded to its
assigned station at Orbit Point Able, 20 nmi (37 km) from the target center and
was in position at 0827 (Reference C.9.206, pp. VII-(E)-165 and VII-(E)-166).

Two TBMs, Nan and Oboe, of the photographic unit were launched from Saidor
at 0734 and 0736. At 0800 they were on station, 20 nmI (37 km) from the target ..
center. At h-hour TBM Nan was orbiting at 9,000 feet (2.7 km), and Oboe orbited
at 4,000 feet (1.2 km) (Reference C.9.206, p. VII-(E)-166).

By H-hour, five photographic F6FS had completed preshot photography of the
target array and returned to Saidor (Reference C.9.206, p. VII-(E)-168). Roger
was the only photography F6F still airborne at detonation, approximately 12 nmi
(22 kna) away and flying directly toward the target center at 10,000 feet (3.0
kW). Roger took motion pictures of the burst and other photographs of the cloud
column and the target ships until 0927 (Reference C.9.206, p. VII-(E)-70).

TBM Oboe was orbiting at 4,000 feet (1.2 km), 20 niml (37 km) from the tar- I
get center at H-hour. It moved In as close as 8 nmi (15 km) during the first
6 minutes following the burst, made oblique angle photographs of the cloud
column, and at 0906 returned to its carrier base. TBM Nan was approximately 12
nin! (22 km) from target center at 0900. Immediately following the burst, it
began circling the cloud column counterclockwise and took photographs of the
cloud and of other aircraft in the area. Six minutes after the detonation, Nan
began to fly a 2700 arc at a minimum radius of 8 runil (15 km) from the targeL - S
reversing its direction away from the area whenever necessary to avoid radio- j

activity. Motion picture photography had been started immediately preceding
the burst and continued until 0933 when Nan left the area (Reference C.9.206,
p. VII-(E)-170).

At 1013 the photographic carrier unit was directed to prepare two F6F pho-
tographic aircraft for a special oceanographic survey in Bikini Lagoon. The
F6Fs, Sonar-i and Sonar-2, were launched from Saidor at 1615 and proceeded
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Inmediately over the lagoon. They made their strip color photographic runs from
bearings 1800 and 00 between 250 and 400 feet (76 and 176 meters) altitude 6
over the target area. The aircraft landed on Saidor by 1715 (Reference C.9.206,
p. VII-CE)-175).

Although not actually employed on ABLE day, the Helicopter Unit (TU 1.6.25)
was standing by for air-sea rescue and miscellaneous missions as they arose.
Moreover, Its employment on D-1, when a helicopter delivered repair parts to
Aomen Island, ensured operation of the photographic towers there on D-day
(Reference C.9.206, p. VII-(E)-175). The ABLE Air Operation Plan called for a
TU 1.6.25 helicopter to recover dirt samples from Bikini Island (Reference
B.0.1. p. F-II-i4). but there is no evidence that this mission took place.

SHOT BAKER. The mission of the units aboard the photographic carrier Saidor 0
remained almost unchanged for BAKER. Seven F6Fs and four TBMs carried out spe-
cial photographic missions over the Bikini target area on 5 July. Four TBM
drone boat control aircraft practiced their BAKER -s'-nlments with B on
the same day. The aircraft rehearsed successfully luly. Two F6Fs were
involved In accidents between 2 July and 24 July. and its pilot were
lost on 5 July when it spun into the sea while apprva tne carrier. Another U
plane was badly damaged on 19 July when the tail l gave way in landing
(Reference C.9.206, p. VII-(E)-189).

The first elements of the Navy air group to begin movement to BAKER sta-
tions were the aircraft carrier and its plane guard destroyers. At 0930 on 24
July, Saidor. accompanied by destroyers Furse and Perry, departed Blkin* Lagoon
to take up position in area Paige. Six F6F photographic aircraft were launched
from Saidor between 0655 and 0704. The mission of the group was primarily to
obtain still photographs of the target array immediately before the aetoriation.
All six F6Fs flew directly from the photographic carrier to positions 5 nmi
(9.3 km) east of Bikini Atoll, reporting on station between 0710 and 0716. One
flight made photomapping runs of the target array at 0742 and 0820 and left 6
the target area at 0825 to return to Saidor. At 0710, F6F Sugar made a camera
calibration run over Bikini Island at 500 feet (152 meters), then climbed to
3,500 feet (1.1 km). It made photography runs of the target array beginning at
0725 before returning to Saidor at 0835. F6F r<oger made a pass over Bikini
Island from 600 feet (183 meters) at 0750 and took up station 10 nmi (18.5 km)
northeast of the target array while awaiting the detonation (Reference C.9.206, U
pp. VII-(E)-211 and VII-(E)-212).

Three TBMs (Nan-1, Nan-2, and Oboe) were launched from Saidor between 0650
and 0710. By 0745 all were on station. The Nan TBMs were 7 nmi (13 km) from
the target center at 10,500 feet (3.2 km). Oboe, however, proceeded first to
Nam Island at Bikini Atoll and flew counterclockwise around the target center 0
at 4,000 feet (1.2 k-r) so the turret photographer could make oblique angle
photographs of the target array. At 0745 Oboe was on station 1 nimi (1.9 km)
southeast of the south tip of Eneu Island. At H-hour, Oboe was again circling
the target center at 4,000 feet (1.2 km) (Reference C.9.206, p. VII-(E)-212).

Roger, the only photographic F6F still airborne at detonation, was orbiting
at 11,000 feet (3.4 km), 10 nmi (18.5 km) northeast of the target center. It
immediately approached within 5 nmi (9.3 km) of the cloud column, taking motion
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pictures and other photographs of the cloud column and aircraft in the vicin-
ity. The mission was completed by 0900 when Roger returned to the photographic
carrier (Reference C.9.206. p. VII-(E)-215).

Nan-I and Nan-2 were orbiting in loose foniation 7 :ii- (13 km) from the
target center at H-hour. After detonation, they ciLcled the cloud column
counterclockwise at approximately 5 nmi (9.3 km) frut,, its center and photo-
graphed the cloud and the aircraft. Oboe moved from the southeast of the south
tip of Eneu Island to within approximately 5 nimi (9.3 km) of the cloud column,
where it took photographs of the cloud and the aircraft in the vicinity. Their
missions were completed between 0905 and 0908 and the three plancs returned to
Saidor (Reference C.9.206, p. VII-(E)-215).

Helicopters flew to some of the islands after BAKER to recover Anstruments
(Reference C.9.206, p. VII-(E)-222).

Task Unit 1.6.3 (Seaplane Unit)

Based at Ebeye, Kwajalein Atoll, the seaplane unit conducted (Reference
C.9.206, p. VII-(E)-14):

* Photographic, radiological reconnaissance, air-sea rescue,
and patrol operations

* Provided air shuttle service betwe-i Ebee and Bikini

o Provided air facilities

o Serviced and maintained soaplanes of the Navy air group.

Carrier Aircraft Service Unit (Fleet) 34 performed maintenance on the unit.

TU 1.6.3 was composed of patrol bombers (PBM-5). converted to transport
and air-sea rescue aircraft, from Patrol Seaplane Squadron 32 (VPB-32) and
Air-Sea Rescue Squadron 4 (VH-4). Six VH-4 aircraft arrived at Ebeye Island
from Saipan, Marianas Islands. on 10 March, and nine VPB-32 aircraft arrived
between 16 and 22 March. On 20 March, elements of both squadrons reported to
CTG 1.6 as TU 1.6.3 (Reference C.9.206, p. VII-(E)-25).

P One PBM carried radlometric equipment to measure intensity of radiant
energy as a function of time. The two PBM radiological reconnaissance aircraft
carried equipment to determine the safe time for reentry into the lagoon. All
aircraft carried normal communications equipment (Reference C.9.206, p.
VI I-(E)-39).

Two PBM radiological reconnaissance aircraft also carried equipment to re-
cord the observations made by the ship observer, photographic equipment, spe-
cial gas masks, and other equipment. The PBMs for photographic wave measurement
also carried special transmitters for actuation of cameras, sonobuoy receivers
with scope cameras, and television receivers (Reference C.9.206. p. VII-(E)-
39). Two PBM photographic aircraft took high-angle oblique photographs before,
during, and after the blast for documentary purpcses and for possible radio
phototransmission. Three PBM photographic aircraft were specially equipped to
obtain motion pictures of the blast for blast analysis and to obtain still
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photos for photogramnnetrlc analysis, documentary records, and possible radio
phototransmission (Reference C.9.206, p. VII-(E)-38).

TU 1.6.3 training was carried out at Ebeye Naval Air Base (TU 1.6.31).
Since the Patrol Seaplane Squadron (TU 1.6.32) was actively engaged in flight
operations, its training for ABLE was limited almost exclusively to the three
rehearsals. The unit was responsible for a minimum of one roundtrip flight
daily from Ebeye to Bikini. Including the three rehearsals, the nine PBMs of
TU 1.6.32 flew 1,139.8 hours during the period from 16 March to 30 June, trans- 0
porting 1,521 passengers, 184,104 pounds of Mail, and 73,469 pounds of freight
(Reference C.9.206, p. VII-(E)-125).

VH-4 (TU 1.6.33) was also actively engaged in flight operations. It was
directed to maintain one PBM each on the water at Ebeye and Bikini for air-sea
rescue missions from 2 hours after sunrise to 2 hours before sunset. The unit S
assisted the patrol seaplane unit with overflow CROSSROADS passengers and
freight transportation. A total of 714.3 hours was flown by the six PBMs of TU
1.6.33 between 11 March and 30 June (Reference C.9.206. p. VII-(E)-126).

SHOT ABLE. On 30 June the last seaplane clea.ed Bikini Lagoon at 1534. The
first group of Navy aircraft to be airborne on ABLE day were nine seaplai cs ,
from Ebeye. They took off between 0503 and 0620 and reported at their respec-
tive stations off Bikini Lagoon between 0639 and 0730 (Reference C.9.206, p.
VII-(E)-163). Each plane carried a radsafe officer with a Geiger counter.

The radiometry seaplane took off at 0503. It was the first Navy aircraft
to depart, and at 0710 it was on its ABLE day station 15 nmi (28 km) bearing •
150 from the target center. Two radiological reconnaissance seaplanes Charlie
and Dog took off at 0514 and 0515 and reported ji station at 0730, 30 nimi (56
km) from the target center. Three photographic seaplanes (Tare, Uncle, and
William) were next off the water between 0519 and 0529. By 0658 all had re-
ported on station, 15 nmi (28 km) from the target center at orbit points
Charlie, King, and Dog (Reference C.9.206, p. VII-(E)-164).

The first air-sea rescue seaplane (Dumbo-2) of TU 1.6.33 was airborne at
0505 and at 0639 arrived at its station at Orbit Point Uncle. Dumbo-l was off
the water next at 0510 and at 0642 was on station at Orbit Point Love. Both
seaplanes were stationed 30 nmi (56 km) from the target center. Dumbo-3 was
the last to take off at 0620 and at 0710 reported on station at 7,000 feet .
(2.1 km) over Wotho Atoll, 90 nmi (167 km) from the target center (Reference
C.9.206, pp. VII-(E)-164 and VII-(E)-165).

The radiometry seaplane was orbiting 15 nimi (28 km) northeast of the target
center at the time of detonation. Equipped with special radlometry instruments
to photograph and measure •he infrared and visible electromagnetic radiation _0
of the blast, the plane remui..ed on station only 6 minutes making its recording
of blast phenomena (Reference C.9.206, p. VII-(E)-168).

Three TU 1.6.32 seaplanes (Tare, Uncle, and William) measured the waves
resulting from the burst. They were also instructed to monitor readings of the
sonobuoys placed in the target array and to obtain the receiver scope photo- S
graphs. These attempts were unsuccessful because of the distance away from
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the target array required by the air plan. Uncle was also charged with radio-
actuation of the synchronized cametas in the photography towers on Eneu, Bi-
kini, and Aomen islands as well as those in PBMs Tare and William. At 0900 all
three seaplanes were on station 15 nmi (28 km) from the target center. At the
instant of detonation the three seaplanes carried out the following missions:

"* Tare started from Orbit Point Charle and flew track 3490 T
for 4 nmi (7.4 km), and then changed track right to 370 T 0
for 20 nmi (37 km), maintaining a ground speed of approxi-
mately 150 knots (278 km/hr).

"* Uncle started from Orbit Point King and flew track 0aT
for 20 nmi (37 km) maintaining a ground speed of approxi-
mately 150 knots (278 km/hr)

"* William started from Orbit Point Dog and flew track 309 0T
for 16 nml (30 km), maintaining a ground speed of approxi-
mately 135 knots (250 km/hr).

Photographic and television equipment was turned on either Immediately before.
or at the instant of the flash, and pictures and recordings were made through-
out the runs and until appcoximately 0923 (Reference C.9.206, p. VII-(E)-169).

The radiological reconnaissance seaplanes, Charlie and Dog, were on station
at 2,000 feet (610 meters), 30 ninl (56 km) bearing 300 from the target center
at the time of burst. Leaving their stations shortly after H-hour, Charlie and
Dog moved to positions approximately 5 nmi (9.3 km) upwind from the detonation
points, where they awaited voice radio instructions from the Radiological
Safety Officer to begin measuring radioactivity over the target area. While
Dog orbited on its new station, Charlie at 0952 approached within approximately
3 nmi (5.6 km) of the target center. it then began traversing the target area
in a series of parallel sweeps, flying normal to the wind direction, and cover-
ing a rectangle roughly 6 by S nmi (Ii by 9 km) whose center was the target
area.

The path of the sweeps along the rectangle were not regular, however, since
the seaplane was also instructed to reduce progressively the distance of the
sweeps from the radioactive area. Also, if high levels of radioactivity were
encountered, the PBM was to turn abruptly, circle upwind, and turn back from
the next sweep along the rectangular course. On comp)etion of the runs at 2,000
feet (610 meters), Charlie dropped down to 1,000 feet (305 meters) at 1045 and
carried through a series of similar sweeps at the new altitude. At 1126 the
altitude was lowered to 500 feet (152 meters) and the pattern of radiological
sweeps again was repeated.

As soon as Charlie had completed 1' ýps at one altitude, Dog moved In
and carried through the same pattern oe ion. Doq commenced its 2,000-foot
(610-meter) sweeps at 1055, itF 1,000-fo- 35-meter) sweeps at 1140, and Its
500-foot (152-meter) sweeps at 1231. On cc..pletlon of these flights, both sea-
planes made radiological runs over the target area. At 1310 Dog flew directly
over the target center at 3.000 tcet (914 meters). Additional sweeps over the 0
target area at varying altitudes were continued until 1402 when Charlie de-
parted for Ebeye and until 1427 when Dog departed (Reference C.9.206, pp.
Vl'-(E)-173 and Vi1-(E)-174).
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The three Dumbo seaplanes of TU 1.6.33 continued to stand by for air-sea
rescue calls. At 0806, Dumbo-3 reported its Geiger-Mueller counter was out of
order. When Dumbo-4, the standby PbM at Ebeye, was ordered as a replacement,
it reported having no counter. Nonetheless, Dumbo-3 was ordered to return to
Ebeye. Dumbo-2 was shifted to the position over Wotho, and Dumbo-l was trans-
ferred to Orbit Point Uncle. The seaplanes remained on station until 1425 at
Uncle and 1455 over Wotho (Reference C.9.206, p. ViI-(E)-174).

In addition to providing air transportation between Ebeye and Bikini in
the period between the two tests, TU 1.6.32 prepared six PBMs to perform as-
signments similar to those executed on ABLE day. It also prepared two new
seaplanes for participation In shot BAKER, namely Charlie-2 (a radiological
reconnaissance PBM) and Eagie Eye (a special observation PBM) (Reference
C.9.206, VII-(E)-190),

TU 1.6.33 continued Its air-sea rescue and transportation mission between
the two tests. For BAKER Its mission was altered to provide two PBM air-sea
rescue standby aircraft, Dumbo-4 and Dumbo-5, In addition to the three air-sea
rescue seaplanes that had participated in ABLE (Reference C.9.206, p.
VII-(E)-I90).

SHOT BAKER. On 24 July the tiial seaplane from Bikini landed at Ebeye at
1614 (Reference C.9.206, p. VII-(E)-208).

A VPB-32 radiological reconnaissance seaplane (Dog) taking off at 0501 wa5
the first Navy aircraft to depart from Ebeye for Bikini on 25 July for BAKER
operations. It was followed at 0516 by a second radiological reconnaissance
seaplane (Charlie-!). By 0655 both Dog and Charlie-i were orbiting on their
assigned stations at Orbit Point Able, bearing 450 T, 20 nmi (37 km) from the
target center. Meanwhile three photographic seaplanes (Tare, Uncle, and
William) were airborne between 0527 and 0542. By 0705 all had reported on sta-
tion at Orbit Points Charlie, King, and Dog, respectively, each 9 nmi% (17 km)
from the target center. Tare and Uncle orbited In loose formation at 12,000
feet (3,7 km) bearing 1800 and 2150, respectively, and William at 3,000
feet (g14 meters) bearing 3250. The radiometry seaplane departed at 0505 dnd
at 0645 was on station at Ocblt Point Yoke bearing 450 T, 7 nmi (13 km) from
the target center. The observation PBM (Eagle Eye) had replaced one of the
Army C-54s that had performed a similar mission In shot ABLE. Eagle Eye was
off the water at 0545 and at 0713 was at its station approximately 10 nml
(18.5 km) from the target center, bearing 285 0 T at 8,000 feet (2.4 km) (Ref-
erence C.9.206, p. VII-(E)-20).

Three air--sea rescue seaplanes also took off from the lagoon at Ebeye dur-
Ing the same Interval. Dumbo-l was airborne at 0510 and at 0646 arrived at its
station at Orbit Point Love, bearing 315 0 T, 20 nmi (56 km) from the target
center at 3,000 feet (914 meters). Dumbo-2 departed at 0513 and at 0647 assumed
its position at Orbit Point Able, bearing 450 T, 20 nmi (37 km) from the tar-
get center at 3,000 feet (914 meters). Dumbo-3 departed last at 0617 and at
0709 was on station at 7.000 feet (2.1 kin) over Wotho Atoll, 90 rimi (167 kin)
from the target center (Reference C.9.206, p. VII-(E)-210).
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The radiometry seaplane at 0833, from its orbit point at 9,500 feet (2.9
kin), 7 nmi (13 kin) from the target center, took up a course heading 335 0 T so
that the point of detonation was within 5 0 of the bore-sighted axis of the
radiometric equipment. Remaining at the same altitude, successful operation of
the radiometric, photometric, and spectrographic equipment was accomplished
before Its departure from the area at 0852 (Reference C.9.206, p. VII-(E)-214).

One minute before the detonation, three seaplanes (Tare, Uncle, and
William) moved from their orbit points to positions tangent to a circle approx-
Imately 8 nmi (15 km) from the target center. Tare and Uncle then flew a coun-
terclockwise course from 12,000 feet (3.7 km), generally along the periphery
of the circle. Each plane flew at approximately 135 knots (250 km/hr) taking
synchronized photographs of the waves and water column thrown up by the explo-
sion. Seaplane Tare at 0834 and 0845 also transmitted synchronized signals in
order to induce simultaneous operation of the airborne and ground tower cam-
eras. The three PBMs completed their runs by 0907 and immediately departed for
Ebeye (Reference C.9.206, p. VII-(E)-214).

The observation seaplane (Eagle Eye) was on course 285 0 T at 7,900 feet
(2.4 km), approximately 10 ni!i (18.5 km) from the target center at the time of •
detonation. It otbited the same general position until 0908 when It returned
to Ebeye (Reference C.9.206, p. VII-(E)-216).

Two radiological reconnaissance seaplanes (Charlie-l and Dog) were orbiting
at 2,000 feet (610 meters), 20 nmi (37 km) from the target center at H-hour.
Immediately after the explosion, Charlie-i proceeded to a position 5 nmi (9.3 S
km) upwind from the target center and then approached within approximately 3
nimi (5.6 km) at 4,000 feet (1.2 km). At 0915 It began traversing the radio-
active area in a series of sweeps along parallel tracks normal to the wind
direction, covering a rectangle roughly 6 by 5 nmi (11 by 9 km). The paths of
the sweeps were not regular because the course was shifted each time a radio-
active area was encountered. Charlie-1 made sweeps at 3,000, 2,000, 1,000, and 0
500 feet 1914, 610, 305, and 152 meters). It then orbited the target array at
500 feet (152 meters) from 4 ntmi (7.4 km) before departing for Ebeye at 1304
after being relieved by Charlie-2 (Reference C.9.206, p. VII-(E)-218).

PBM Dog in the meantime had first made sweeps over the area occupied by
the JTF 1 vessels northeast of Bikini Atoll and reported on the radioactivity 0
encountered. As Charlie-l reported completing each sweep over the target area,
Dog came In at 1008 and flew four similar flight patterns at the same alti-
tudes. After completing its radiological sweeps at 1214, Dog orbited over the
target area and photographed the damaged and sinring Saratoga between 1215 and
1319 and then departed for Ebeye. Charlie-2 relie'ied Charlie-l at 1258. At 1330
and 1334 It made photographic runs over Saratoga and at 1400 began the first •
of two photographic runs over the target array at 1,500 feet (457 meters).
After descending to 1,000 feet (305 meters), Charlie-2 made eight radiological
reconnaissance surveys over the tadioactive area between 1425 and 1506. It
executed a sonar run 2 nrin (3.7 kin) west of the target area between 1535 and
1545 at 400 feet (122 meters). From 1,000 feet (305 meters), photographs of
the sinking of Sarato,.i were taken between 1552 and 1610. Charlie-2 departed -
for Ebeye at 1615 (Reference C.9.206, p. VII-(E)-219).
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No rescues were necessary. The air-sea rescue seaplanes left the area as
follows: Dumbo-3 at 0952, Dumbo-2 at 1120, and Dumbo-I at 1243. Dumbo-4, which
relieved Dumbo-l at 1243, remained on station until 1619 (ReFerence C.9.206,
p. VII-(E)-219).

Task Unit 1.6.4 (Seaplane Tender Unit, Bikini)

The mission of TU 1.6.4 was to provide tender and air transport terminal
services for seaplanes at Bikini Atoll. It was based from the seaplane tender
USS Orca (AVP-49).

Orca arrived at Bikini Lagoon on 7 May 1946 to assume Its assigned duties.
It was felt, however, that provision should be made for air-sea rescue units
both at Bikini and Kwajalein in case of takeoff accidents. By 15 June an AVR S
air-sea rescue boat had been obtained for Bikini Lagoon. During operating hours
the boat was stationed at the seaplane runway. Once in the morning and again
in the late afternoon It made sweeps of the area to be sure the takeoff space
was clear. About this time Commander, Marianas, requested Commander in Chief,
Pacific (CINCPAC) to furnish two destroyers for air-sea rescue service at
Kwajalein, one to be stationed within the lagoon and the other in the ocean
near the runway. CINCPAC replied that the destroyers were not available in the
Pacific Fleet. It was necessary to assign vessels from JTF 1 to patrol the
entrance to Kwajalein Lagoon for aLr-sea rescue duty (Reference C.9.206. p.
VII-(E)-26). LCI(L)-977 from TU 1.8.3 (Dispatch and Boat Pool Unit) was as-
signed this duty.

SHOT ABLE. On 30 June the last seaplane cleared Bikini Lagoon at 1534. At
1648 Orca moved from the lagoon to its station in area Paige near reference
Point Nan, bearing 0°T, 20 nmi (37 km) from the center of Bikini Island.

SHOT BAKER. On 24 July the last seaplane from Bikini Island landed at
Ebeye at 1614 (Reference C.9.206, p. VII-(E)-208). •

Other Navy AIr Groups

Carrier Aircraft Service Unit (Fleet) 34 (CASU[FI-34). Located on Ebeye,
CASU(F)--34 performed maintenance for aircraft of the Seaplane Unit (TU
1.6.3) (Reference C.9.206, p. VII-(E)-190).

VPW-1. This unit sent at least four Navy PB4Y-2s under Commander, Kwajalein
Atoll, to assist in weather reconnaissance and air-sea rescue missions
(Reference C.9.206, p. VII-(E)-190). The detachment at Awajalein was re-
called to Agana. Guam, on 12 August 1946. This unit was airborne on shot -.
days, but flew weather reconnaissance flights well aw•y from the test area.

VPB-116. With VPW-1, VPB-116 assisted in weather reconnaissance and air-sea
rescue missions using 12 PB4Y-2 aircraft under Corrunander, Kwajalein Atoll
(Reference C.9.206, p. VII-(E)-190). This unit was not airborne on shot
days.

Carrier Aircraft Service Unit 8 (CASU-8). This unit performed aircraft main--
tenance on the PB4Y-2s from VPW-l and VPB-116 at NAB Kwajalein (Reference
C.9.206, p. VII-(E)-190).
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CHAPTERl1 .1.J

U.S. MARINE CORPS PARTICIPATION "

Approximately 580 Marines participated at Bikini and Kwajalein during 1Operation CROSSROADS. Participation by the U.S. Marine Corps primarily involved .- i
photographic duties and security guard duties. They provided security on Aomen,-[:-}
Bikini, and Eneu islands at Bikini Atoll, on Kwajalein Island, and aboard. .
certain task force ships. Approximately 155 Marines were aboard USS Saidor
(CVE-117). According to a CROSSROADS participant there were three different .Marine units/groups aboard the ship (Reference C.12.5): •O .

* A detachn nt of Marine Fighter Squadron (VMF-513), based
out of San Diego, California. Primarily, this was an air- "
craft maintenance detachment that was responsible for the

aircraft of a Navy photographic detachment aboard Saidor.

* Marines who were part of the ship's air department.

* Twenty-eight enlisted Marines who were listed as Marine
photographic personnel and who were transported by Saidor.
Some were administratively assigned to VMF-513 and some to
USS Wharton (AP-7). -

Saidor was part of Task Unit 1.6.2 (Photo Carrier Unit), which trained air
crews for the bomb tests. This unit conducted aerial photo operations, operated
helicopters for radiological reconnaissance, conducted aerial control of drone
boats, and operated a photo laboratory on board (Reference C.9.206, p. VII-(E)-
14; Reference C.12.5). Movie crews aboard Saidor also filmed the target array
and provided documentary coverage of the fleet and the visit of Commander Joint
Task Force I to Rongerik Atoll (Reference B.7.1).

A Matine guard detachment at Bikini Atoll was furnished by Marine Ground
Forces. A total of 36 Marine guards were stationed on Bikini Island, 6 each
were on Aomen and Eneu islands.

A provisional Marine detachment at Enewetak had a total of 107 Marines.
This unit was a heavy antiaircraft detachment whose duties were riot directly
related to CROSSROADS (Reference C.11.14).

Provisional detachments and iiormal Marine detachments were on a number of
task force ships (Table 17) (Reference C.13.8). Duties primarily involved ship -

security.

Badge readings have not been located for Marine Corps personnel who par- .
ticipated in Operation CROSSROADS.
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Table 17. Provisional and U.S. Marine Corps detachments
aboard CROSSROADS vessels.

Nn. of No. of
Ship Marines Ship Marines

USS Albemarle (AV-5) (MD) 28 USS Mt. McKinley (AGC-7) (MD) 47

USS Bayfield (APA-33) (TQM) 1 USS Ottawa (AKA-I01) (TQM) 1

USS Bexar (APA-237) (TQM) 2 USS Rockbridge (APA-228) (TQM) 2 .

USS BottIneau (APA-235) (TQM) 2 USS Rockinqham (APA-229) (TQM) I

USS Cumberland Sound (AV-17) (MD) 20 USS Rockwall (APA-230) (TQM) I

USS Fall River (CA-131) (MD) 48 USS Rolette (AKA-99) (TQM) 4

USS George Clymer (APA..27) (TQM) 2 USS St. Croix (APA-231) (TQM) 2 .

USS Henrico (APA-45) (TQM) 2 USS Shangri-La (CV-38) (MD) 77 .0

USS Wharton (AP-7) (MD) 30

Legend: MD -- Marine Detachment, TQM -- Transport Quartermaster
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CHAPTER 11

PARTICIPATION OF OTHER GOVERNMENT AGENCIES,
CONTRACTING FIRMS, AND UNIVERSITIES

Many civilians from government agencies, contracting firms, and universi- 0
ties assisted the military personnel in Operation CROSSROADS. Civilians had
played the major role In the development of atomic weapons during the war and
civilian assistance at CROSSROADS was an important element in the scientific
aspects of the tests. CROSSROADS occurred during a time of massive demobiliza-
tion following World War II. There was also an acute shortage of specialists,
including radiological safety (radsafe) monitors, who had to be recruited from S
universities with promises made that they would be returned before the start
of the school year. Operation CROSSROADS called upon many of the nation's lead-
Ing civilian scientists. The educational background of some of these scientists
serving in the Radiological Safety Section for Test ABLE are enumerated below
(Reference C.9.206, p. VII-(C)-6):

Number Area of Advanced Study

36 Medicine

20 Physics

19 Chemistry

7 Biology

12 Engineering

3 Anatomy

Roles played by the various participating government agencies, contracting
firms and universities are discussed below.

GOVERNMENT AGENCIES

U.S. Army Manhattan Engineer District. This organization was officially estab-
lished on 13 August 1942, although its organization had been in process
for 2 months before. The Manhattan Project developed and produced -he
atomic bombs used in World War II and at CROSSROADS. After the passage of
the Atomic Energy Act of 1946, the Manhattan Engineer District was dis-
solved at the end of 1946, and its contracts, facilities and management
responslbiilties were transferred by the Army to the Atomic Energy Commis-
sion, which was activated 1 January 1947 (Reference C.9.208, pp. 3.10 ff;
Reference C.8.1, pp. 6 through 15).

After the formal creation of Joint Task Force 1 (JTF 1). Manhattan
Engineer District assisted principally through the 013E Los Alamos Group
and the 013H Radioactivity Group. It also supplied the Technical Director
as well as 27 observers for shot ABLE and 21 for shot BAKER. These person-
nel were berthed aboard USS Cumberland Sound (AV-17). Two individuals were
badged arid had zero readings. Three of its laboratories participated in
CROSSROADS and the 1947 Bikini Scientific Resurvey; these are discussed
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Immediately below. All Bikini Resurvey personnel had film badges and none
recorded greater than the daily tolerance limit of 0.1 R.

Argonne National Laboratory. This laboratory, operated by the University of
Chicago, provided one scientist for the 1947 Bikini Resurvey's Radio- . .

chemistry and Radiophysics Group to investigate the presence and dispersal
of plutonium and fission products and to study the vertical distribution
of radioactivity in rocks (Reference C.8.1, pp. 6 through 15: Reference -

B.0.18).

Clinton Laboratories, Oak Ridge, Tennessee. On 20 May 1946, ten scientists from - -

Clinton Laboratories were scheduled to attend CROSSROADS as part of the
Radiological Safety Section. Eight personnel were badged, with a high of
0.30 R and and an average exposure of 0.10 R. Clinton Laboratories also
provided a physicist for the Bikini Resurvey's Radlochemistry and Radio-
physics Group to investigate the presence and dispersal of plutonium and
fission products and to study the vertical distribution of radioactivity
in rocks (Reference C.8.1, pp. 6 through 15; Reference B.0.18).

Los Alamos Laboratory. This group was responsible for preparing timing and .
firing devices, assembling and delivering the bomb, measuring certain ,.
phenomena, and determining yield of weapons. It was responsible to three
different groups: the Technical Director. the Director of Los Alamos Lab-
oratory, and the Deputy Task Force Commander for Technical Direction. This
group consisted of 124 personnel Including civilian consultants from uni-
versities. three Army officers, and two Navy -officers. They were berthed
aboard Cumnberland Sound and USS Albemarle (AV-5). Five senior scientists .0
served on the Medico-Legal Board. In addition, 63 personnel were assigned
to the Radiological Safety Section as of 20 May. Of this group. 38 were
badged. Fifteen of these had exposures of zero, the high was 0.94 R, and
the average was 0.17 R.

U.S. Department of Interior -- Fish and Wildlife Service. The Fish and Wildlife
Service designated three scientists and three fishermen to assist in fish
surveys at Bikini prior to the tests. The unit collected specimens and . ,
identified fish in the shallows of the reef and in the lagoon. The unit
operated from YMS-413 (see Appendix A for details). After tests ABLE and
BAKER, the unit caught live fish and recovered dead fish for studies. No
one was badged. The three scientists, plus eight additional scientists, .

also participated in the Bikini Resurvey in 1947. All persons were badged
during the resurvey (Reference C.9.208, p. 3.11; Reference C.8.1, pp. 6 -

through 15).

U.S. Geological Survey (USGS). USGS personnel worked with the Oceanography
Group and investigated the physiography, geology, and ecology of Bikini - •
Atoll. USGS provided four scientists for CROSSROADS rnd the 1947 Bikini
Resurvey to study ecology of reef-building organisms such as algae and
corals and the effects of radiation upon them. None were badged for CROSS-
ROADS. Personnel participating in the resurvey were badged (Reference
C.9.208, p. 3.11; Reference C.8.1, pp. 6 through 15).

S-S
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Smithsonian Institute. Smithsonian Institute cooperated with the Oceanography
Group studying biological and oceanographic phenomena at Bikini. The insti-
tute provided two scientists to make fish surveys and study littoral and
land animals, reef, lagoon, fish, algae, seed plants, and plankton at
Bikini Atoll. These two plus two additional scientists also participated
in the Bikini Resurvey to study the possible radiological effects upon the

development of invertebrates and physiology of marine and other plant life.
None were badged at CROSSROADS. Personnel on the resurvey were badged
(Reference C.9.208, p. 3.11; Reference C.8.1, pp. 6 through 15).

Federal Security AgencV -- National cancer Institute. An unknown number of
personnel from the National Cancer Institute helped the Director of Ship
Material (DSM) Medical Group by pr-viding mice for radiation experiments
(Reference C.9.208, p. 3.11; Reference C.8.1, pp. 6 through 15).

The National Institute for the U.S. Public Health Service. This organization
assisted the DSM Group and provided three public health service officers
to the 013 Radioactivity Group. The officers were berthed aboard USS Haven
(AH-12) and served as radsafe monitors part of the time. Two were badged;
one had zero reading and the other had 0.06 R (Reference C.9.208, p. 3.10
ff; Reference C.4.1).

Department of Commerce -- National Bureau of Standards (NBS). NBS personnel
assisted the Remote Measurements Group in attempts to detect nuclear deto-
nations from remote locations in Projects 11, 12, and 16 of Program VIII
(see Appendix C). Individual field groups were located at Honolulu, Hawaii;
Kwa~aleln Island: Enewetak Atoll; Wake, Guam and Midway islands: Manila,
Philippines; Nome, Sitka, Juneau, and Anchorage, Alaska; Bozeman, Montana;
Santa Ana, San Francisco, and San Leandro, California; Seattle, Washing-
ton; Portland, Oregon: Tuscon, Arizona; Kingsville, Texas; Grand Islaid,
Nebraska; Rapid City, South Dakota: St. Louis, Missouri; Chicago, Illinois;
Australia; Peru; San Juan, Puerto Rico; Germany; and Washington, D.C. The
total number of personnel involved is unknown (Reference C.9.208, p. 3.45;
Reference B.2. 1).

U.S. Coast & Geodetic Survey (USCGS). USCGS personnel supported the Oceanogra-
phy Group by investigating tides and strong seismic distu-bances. They made
seismic measurements at Kwalalein, Wake, and Midway islands; Honolulu,
Hawaii; Sitka, Alaska; San Juan, Puerto Rico; and Tuscon, Arizona. They -
also sent a party to survey the general layout of Bikini Atoll before
CROSSROADS. The total number of personnel involved Is unknown (Reference
C.9.208, p. 3.12: Reference B.2.1).

Treasury Department -- U.S. Coast Guard. The Coast Guard furnished two vessels,
USCG Bramble (WAGL-392) and USCG Red Bud (WAGL-398), and personnel. Bramble
laid navigation buoys at Bikini and was to survey the effects of nuclear
tests on fish and wildlife and to conduct oceonographic surveys to deter-
mine the characteristics of ocean currents inside and around the atoll.
Red Bud assisted in a brief survey of western islands of Bikini Atoll
before CROSSROADS. These vessels operated as part of Task Unit 1.8.5 (Sur-
vey Unit). Bramble had 49 crewmembers and operated at Bikini Atoll from 6
July through 24 August (Reference C.9.208, p. 3.12'.
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CONTRACTORS, UNIVERSITIES, AND OTHER DOMESTIC ORGANIZATIONS

In addition to military and nonmilitary Federal agencies, there were also
private groups who participated in CROSSROADS. Their organizations and activ-
Ities are described briefly below, along with industrial organizations that
either participated directly or indirectly by supplying personnel and equip-
ment.

American Red Cross. Three Red Cross representatives were assigned on the U.S.
Army ship David C. Shanks (AP-180). None were badged (Reference B.2.1).

Bell Telephone Laboratories. Two people from this organization were attached
to the Staff of the Electronics Coordinating Officer and assigned to USS

r Begor (APD-127). Neither was badged (Reference C.9.208, pp. 3.12: Reference
B.O.18).

Carbide and Carbon Chemicals Corporation (C&C Co). Twenty-six employees of C&C
Co. were selected to serve in the Radiological Safety Section at CROSS-
RGAD6. Of this group, 15 were badged. Four had recorded exposures of 0 R.
The high exposure was 1.06 R. and the average for the group was 0.366 R.

Carnegie institute. Personnel from Carnegie participated in Project VIII-9,
Terrestrial Magnetism. Locations were Honolulu, Hawaii; Sitka. Alaska;
Tuscon, Arizona; Cheltenham, Maryland: San Juan, Puerto Rico; Huancayo,
Peru; and Watheroo, Australia. Number of personnel involved is unknown
(Referencc C.9.208, p. 3.45).

Columbia University. One professor from Columbia served in the Padiological
Safety Section. His recorded exposure was 0 R.

Cleaver Brooks Co. This company provided a technician and an assistant to re-
pair distillation units at Bikini. Neither was badged. (Reference C.9.206,
p. VII-(A)-104).

Cornell Aeronautical Laboratory. This laboratory provided engineering services
and telemetering equipment, plus electronIcs and four engineers for CROSS-
ROADS and one engineer for the Bikini Resurvey's Underwater Photography
and Television Group. Two were badged for CROSSROADS and had zero readings.
Everyone in the Resurvey Group was badged (Reference C.8.1, pp. 6 through ....

15; Reference B.0.18).

Eastman Kodak Co. Three scientists from Kodak were part of the Radiological
Safety Section. One member of this group also served on the Medico-Legal
Board. The recorded exposures for the three personnel were 0.15 R, 0.16 R,
and 0.24 R.

V Fairbanks Morse & Co., Beloit, Wisconsin. This company provided spare parts
and a technician to repair main power plants at Kwajalein. It is unknown
If this person was badged. (Reference C.9.206, pp. VII-(A)-96 ff.).

Fairchild Camera & Instrument Co., Jamaica, New York. This company was con-
tracted to provide steel boxes for housing batterles of cameras to be -,.
installed on photographic towers. It is unknown I' personnel from this
company were at Bikini. (Reference C.9.206, p. VII-(A)-9b).
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Franklin institute's Bartol Research Foundation. One physicist from the organi-
zation was in the Bikini Resurvey's Radiochemistry and Radiophysics Group .
to investigate the presence and dispersal of plutonium and fission products
and to study the vertical distribution of radioactivity in rocks. He was
badged (Reference C.8.1, pp. 6 through 15; Reference B.0.18).

G.E. Failing Co. Under Navy contract for drilling operations at Bikini, this
company also provided eight personnel for the Bikini Resurvey in 1947.
Approximately nine individuals participated at Bikini during CROSSROADS.
None were badged (Reference C.9.208, pp. 3.12 and 3.13; Reference B.2.1).

Geotechnical Corp., Dallas, Texas. This corporation made seismic measurements.
It is unknown If any personnel were provided at Bikini (Reference C.9.208,
pp. 3.12 and 3.13; Reference B.2.1).

Lenox Hill Hospital. An expert in radiological physics was sent from Lenox Hill
Hospital in New York. He served in the Radiological Safety Section. His
recorded exposure was 0 R.

Massachusetts Institute of Technology (MIT). Three scientists from MIT were as-
signed to the Radiological Safety Section at CROSSROADS. All were badged;
two had exposures of 0 R, and one had an exposure of 0.36 R. MIT also pro-
vided three research associates for the Bikini Resurvey's Radlochemistry
and Radiophysics Group to investigate the presence and dispersal of plu-
tonium and fission products. All three were badged (Reference C.8.1, pp. 6
through 15: Reference C.9.208, p. 3.13). 0

Monsanto Corporation. One representative from Monsanto was selected to work in
the Radiological Safety Section. He was not badged. .

Princeton University. The university provided engineering services and teleme-
tering equipment. Five personnel were assigned to USS Avery Island (AG-76).
Two were badged. The highest reading was 0.10 R (Reference C.9.208, pp.
3.12 and 3.13; Reference B.0.18).

Raytheon Corp., Waltham, Massachusetts. Raytheon provided engineering services
for sonar and radar electronic equipment. They also provided eight person-
nel assigned to Avery Island and attached to the Staff of the Electronics
Cootdinating Officer. All eight were badged. The highest reading among
them was 0.35 R (Reference C.9.208, pp. 3.12 and 3.13; Reference B.0.18).

Scripps Institution of Oceanography. Scr.ipps provided technical personnel, in- -
cluding one radsate monitor during CROSSROADS. Two oceanographers were *-

provided for the Bikini Resurvey. No one was badged during CROSSROADS
(Reference C.8.1, pp. 6 through 15; Reference C.9.208, p. 3.13).

Stanford Research Institute (SRI). One physiologist to study radiological ef-
fects on developing invertebrates and other plants came from SRI. He was
not badged (Reference C.8.1, pp. 6 through 15; Reference C.9.208, p. 3.13).

Stanford University. Four scientists from Stanford were involved in the Bikini
Resurvey to investigate population studies of reef, lagoon, and pelagic
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fishes. Everyone in the resurvey was badged (Reference C.8.1, pp. 6 through
15; Reference C.9.208, p. 3.13). 0

University of Chicago. Twenty-four professors and graduate students from the
University of Chicago were selected to serve In the Radiological Safety
Section. Of this group, 16 were badged, with a high exposure of 0.38 R.
Nine individuals had exposures of 0 R, and the average recorded exposure
was 0.072 R. 0

University of Minnesota. The university provided a physiological chemist for
the Bikini Resurvey's Radlochemistry and Radlophysics Group to investigate
the presence and dispersal of plutonium and fission products and to study
the vertical distribution of radioactivity In rocks. Everyone In the re-
survey was badged (Reference C.8.1, pp. 6 through 15; Reference B.0.18).

University of Notre Damc. Notre Dame provided two chemistry professors for the
Bikini Resurvey's Radiochemistry Group to investigate the presence and
dispersal of plutonium and fission products. Both were badged (Reference
C.8.1, pp. 6 through 15; Reference C.9.208, p. 3.13).

University of Rochester. Twenty professors and graduate students were selected
to work in the Radiological Safety Section at CROSSROADS. Many In this
group were medical doctors or dosimetry experts. Of the 22, 10 were badged.
Six had recorded exposures of 0 R. The remaining exposures were 0.017 R,
0.04 R, 0.05 R, and 0.72 R.

University of Tennessee. This university provided one zoology professor and
one agronomy professor for the Bikini Resurvey's Radiochemistry and Exper-
imental Biology Group. Both were badged for the resurvey (Reference C.8.1,
pp. 6 through 15; Reference C.9.208, p. 3.13).

University of Washington, Applied Fisheries, Seattle, Washington. This organi- 0
zation supplied three scientists on board Haven as radsafe monitors. Only
one person was badged and he recorded an exposure of 0.4 R. In addition,
Applied Fisheries also provided eight more scientists for the Bikini Re-
survey to study the effects of radiation in living forms in and around the
atoll. They also did comparative studies of radiation in different plants
and animal groups and comparative studies on distribution of radioactive 0
material in organs and tissues plus histological studies of various fish
tissues. All personnel for the resurvey were badged; (Reference C.8.1, pp.
6 through 15; Reference C.9.208. p. 3.13).

University of Wisconsin. The university provided a research associate for the
Bikini Resurvey's Radlochemistry and Radiophysics Group to investigate the - •
presence and dispersal of plutonium and fission products and to study the
vertical distribution of radioactivity in rocks. He was badged (Reference
C.8.1, pp. 6 throtgh 15; Reference B.0.18).

Victoreen Corporation. Victoreen manufactured Geiger counters. Three employees
of Victoreen were asked to be part of the Radiological Safety Section. Two
had recorded exposures -- one was 0 R and the other was 0.21 R.
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Western Electric Co. This company provided one person to tte staff of the Elec-
tronics coordinating officer. He was assigned to Avery Island and was not
badqed (Reference C.9.208, pp. 3.12 and 3.13: Reference B.0.18).

Westinghouse Co. Westinghouse provided two personnel attached to the staff of
the Electronics Coordinating Officer. One was assigned to Aver" Island,
and the second is indicated as having assignment on the target ship USS
Bracken (APA-64). Neither was badged (Reference C.9.208, pp. 3.12 and 3.13; •
Reference B.0.18).

Woods Hole Oceanographic Institute. Woods Hole provided one scientist who made
physical field measurements at Bikini, Enewetak, Rongelap, and Rongerik
atolls. He was not badged (Reference C.9.210, p. N-63).

OBSERVERS

A large number of military and civilian scientists, both foreign and domes-
tic observers, witnessed CROSSROADS. The Transport Group, Task Group 1.3. pro-
vided facilities for observers and the press. Task Unit 1.3.2 (Press Unit)
consisted of USS Appalachian (AGC-l) and Spindle Eye, an Army press ship oper-
ating out of Kwajaleln Island. The majority of the press were transported to
Bikini aboard Appalachian and were berthed aboard. Others were berthed on USS
Mount McKinley (AGC-7), USS Panamint (AGC-13) (the observers ship), USS Saidor
(CVE-l11) (photographic headquarters ship), and at Kwaialein Island at the
Press Branch Headquarters. The following is the breakdown of press observers
for tests ABLE and BAKER (Reference C.9.208, p. 3.14):

Number at ABLE Number at BAKER

U.S. Press Representatives (radio,
pictorial services, magazines, etc.) 114 75

Foreign Press 10 8

In November 1945 the BrItish Admiralty Delegation requested that a small
group of British scientists be permitted to participate in the planning and
execution of CROSSROADS. The U.S. Joint Chiefs of Staff decided on 5 December
1945 to Invite British scientists. A total of nine scientists participated in
blast pressure phenomena, physiological effects, radiation measurements, and
effects on electronic equipment. A total of five personnel were badged. The
highest was reading 0.12 R (Reference C.9.208. p. 3.13).

Table 18 is a summary of the observers (Reference C.9.208, pp. 3.12 and
3.13; Reference B.O.IP). •
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Table 18. CROSSROADS observers.

Group ABLE BAKER

Domestic
U.S. Senatea 4 l"

a
U.S. House of Representatives 9 5

U.S. Army 61 55

U.S. Navy 26 14

Civilian scientists 22 19

Foreign

Membership in UN AEC (Australia,
Brazil. Canada. China, France,
Egypt, Great Britain, Mexico,
Netherlands, Poland, and USSR) 21 21 •

British 9 9

Canadian 4 4

Note:
aOne was Dadged with zero exposure.

Source: Reference C.9.208, pp. 3.16 and 3.17.

.0
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CHAPTER 12

PERSONNEL EXPOSURES

.
The total exposure to ionizing radiation of participating personnel during

atmospheric nuclear testing was the sum of their exposures resulting from
activities that required them to undertake missions in radioactive areas or to
deal with radioactive materials, and of exposures resulting from increased
background radiation in normally nonradioactive areas. These latter might be
created by fallout or as in CROSSROADS by a buildup of radioactivity in the
support ships. This buildup resulted from radioactively contaminated lagoon
water passing through the ships' saltwater plumbing systems where some radio-
activity was retained and by radioactive material being retained by marine
growth on the ships' hulls.

FILM BADGE DOSIMETRY PROGRAM

The device used to record individual exposures, the film badge, was used
exclusively for personnel involved in missions that had radiation exposure
potential. The Operation Plan defined the CROSSROADS personnel who were to wear
badges and under what conditions. All radsafe monitors and assistant monitors
wete to wear them when entering potentially radioactive areas. Crewmembers of
aircraft airborne within 20 nmi (37 km) of surface zero from H-2 until H+30
were all to wear badges. The Operation Plan also stated that monitors were to
provide film badges to persons entering radioactive areas (Reference B.D.1,
pp. E-II-l. E-II-8, and E-IV-2). Badges were to be collected daily, developed,
read, and an exposure record maintained (Reference B.0.1, pp. E-X-2 and E-X-3).
CROSSROADS film badges usually were issued for I day, but issue periods of 2,
3, or as many as 9 days have been noted.

In practice, badging for personnel other than the monitors and certain
aircrews was more complete for personnel doing tasks with an obviously high
potential for exposure, such as test-day surveys, initial boarding of target
vessels, recovery of test animals, and early recovery of instruments, than for
those engaged in other activities. For example, 50 percent of the crewmembers •
of PGMs and LCPLs on lagoon patrol (Program V, Project 3) were to be badged
(Reference B.O.l, p. E-II-6). During early August, before decontamination of
ships at Bikini was stopped. an average of about 100 unbadged personnel worked
on USS Salt Lake City (CA-25) in three 2-hour shifts. Each shift was assigned
two monitors who surveyed working areas to provide information concerning the
time allowed in each area before a tolerance exposure was accrued (Reference a
C.11. 16).

All personnel not badged on these missions were, however, accompanied in
the potential exposure areas by monitors equipped with radlation detection
instruments. The monitor's function was to guide the work parties away from
radiologically "hot" areas and determine safe stay times in work areas. His
pocket dosimeter or film badge recorded a representative exposure for the group
he accompanied.
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A total of 18,775 badges were issued during CROSSROADS at Bikini and at
Kwajalein through 31 December 1946. Almost 11 percent of the badges were issued
on ABLE-day and about 7 percent on BAKER-day, or the days immediately following
each shot. About 38 percent were issued during August when target vessels were
being reboarded for decontamination and damage inspection.

Through July and August, 10,431 personnel badges were issued. Most of the
remaining 8.344 badges were issued during September and October. Because most
badges weLe issued for only I day, some individuals received more than one a
badge. The number of individuals receiving badges is not presently available,
but the Navy Department currently estimates that up to 15 percent of the per-
sonnel received at least one badge.

Badge-Recorded Exposures After ABLE a

Due to the small amount of radioactive contamination as a result of Test
ABLE, 47 of the target ships had been declared clear of radiation by the
evening of 2 July. The lagoon was reported as less than 0.1 R/24 hours at 1008
on 2 July. By the end of 4 July most of the target ships had been remanned by
their crews. As a consequence of this rapid clearing of residual radiation,
the number of persons issued badges and recorded exposures decreased rapidly 6
In the days after the detonation, even though much work was done in recovering
test data and in readying the target fleet for BAKER. Post-ABLE exposures are
summarized in Table 19. From 8 until 24 July, the day before BAKER, only nine
badges were issued each day (Reference C.13.6). Ninety-three percent of all
f Im badges issued between I and 7 July Lead 0 R (gamma).

Table 19. Badge issues and exposures following Test ABLE, CROSSROADS.

No. of Badges No. of Badges
No. of Badges With Zero Exceeding

Date Issued Exposure 0.1 Ra

1 July (ABLE Day) 1.627 1,501 6

2 July 274 264 2

3 July 107 105 1

4 July 90 85 0 0

5 July 16 15 0

6 July 18 18 0

7 July 0 --

Total 2,132 1,988 9

Note:
a0 .1 R was daily tolerance dose,

r
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Badge-Recorded Exposures after BAKER

After BAKER in late July and early August, while efforts were made to find
an effective means of decontamination, task force personnel were severely re-
stricted in reboarding target vessels by high and persistent levels of radio-
activity in the lagoon water in the area of the target array and on the target
vessels themselves. As a consequence, the number of badges issued was low dur-
ing this period. _

On 4 August the Director of Ship Material issued fairly detailed instruc-
tions for ship decontamination (Reference C.9.185, pp. 4 through 13). The de-
contamination effort then expanded and with it the number of men issued badges.

The number of badges issued then dropped abruptly after the decision on 10 0
August was made to end decontamination of the target vessels and limit activi-
ties aboard them to recovery of instruments, ship inspection, salvage work, and
preparations for towing vessels from the area. However, the number of badges
issued then increased as the number of personnel Involved with ship Inspections
grew and towing activity increased. For the rest of the month, the trend of
badges issued was downward as target ship and support ship crews departed
Bikini. By the end of August most of the support ships had left Bikini. Table
20 sLummarizes the badge issues and recorded exposures during this period.

The CROSSROADS Bikini badqe readings were entered into standard government
ledger books, along with certalin associated litformation. The data-recording
had several shortcomings. Given names or initials were Included with only about
half of the last names, and therefore when several entries containing only the
same last name are found, it cannot be determined whether they represent the
badge reading of one person or severdl with the same last name. Poor penmanship
and spelling on the part of the clerks making the entries further complicates
Identification. Although a ship's name was usually entered along with a per-
son's name, it is not always clear whether the ship named was the one on which
the man lived or the one on which he worked as he wore the badge. However, the
target ships with few exceptions were not remanned, so if a tatget ship is
named in the ledger it was the place where the exposure occurred.

Other Information has been used to supplement the old dosimetry records.
Ships' logs, muster rolls, and other pcrsonnel lists have beer, compared with 0
the ledger records in an effort to identify all those who were badged and to
accurately total each individual's recorded exposure. Use of these other
sources has matched from 85 to 90 percent of the Navy badges with individuals.

Badge-Recorded Exposures at Kwalaleln
During the ammunition off-loading and Inspection phase of the operations

at Kwajadcin to the end of 1946, the recordkeeping on badge issues Was im-

proved. The ledgers were used to issue the badges to the men and to record the
target vessel being worked on and the exposure, but a 5x8 card was used to
cwiljuate the Individual badge readings from the ledgers for each man. Because
the recordkeepers of the time made these cutnulations, the problems of hatid-
writing interpretation and same-name confusion are not present.
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Table 20. CROSSROADS badging after shot BAKER.

No. of Badges No. of Badges
No. of Badges With Zero Exceeding

Date Issued Exposure 0.1 R (gamma)

25 July (BAKER day) 468 189 85
26 July 211 128 4
27 July 287 175 2-1
28 July 110 40 25
29 July 180 62 49
30 July 68 23 18 S
31 July 44 8 9
1 August 40 12 17
2 August 60 19 16
3 August 91 46 18
4 August 81 17 16 .

5 August loc 15 21
6 August 101 48 19
7 August 107 29 29
8 August 167 59 33
9 August 245 133 26

10 August 190 101 24
11 August 5 3 2 •
12 August 201 79 32
13 August 280 73 54
14 August 416 329 20
15 August 402 342 1
16 August 543 460 2
17 August 733 682 13 .
18 August 238 135 2
19 August 511 158 59
20 August 555 367 36
21 August 386 177 42
22 August 217 100 53
23 August 153 53 15 0
24 August 126 64 1 1
25 August 78 31
26 August 179 151 2
27 August 215 157 1
28 August 54 31 0
29 August 44 26 1 0
30 August 59 36 1
31 August 27 14 0

Source: Reference C.13.6,
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Inspection of these cards on the microfilm record (Reference C.13.4) shows
that 699 persons were badged at Kwajaleln from 30 August to year end. Most B
were issued more than one badge, the highest number observed being 42, and
many men had from 10 to 30 badges. Each badge. of course, represented a day's . .. -
work oft-loading ammunition from the contaminated targets or Inspecting or
mooring or otherwise servicing them.

The periods of heaviest issue were from early September until the end of
October. After this time very few badges were Issued. The distribution of the . .

exposures recorded during this September through October period is as follows:

No. in Group
Total Exposure Recorded No. of Personnel With at Least One

(R, gamma) With This Exposure Missing or Unreadable Badg .

0 R (gamma) 121 7

0.0001 - 0.4999 498 133

0.5 - 0.9999 68 30

1.0 - 1.4999 4 0 . S .

1.5 or greater 1 (1.52 R) 0

Seven of the men had unreadable badges.

Summary of Personnel with the Highest Badged Exposures for 1946

An examination of the personnel dosimetry records shows that radiation
safety monitors, certain air unit personnel, radiological patrol boat crews,
target ship crews, and JTF I initial boarding teams were groups with the high-
est exposures. Personnel from the scientific projects also had a high potential . -
for exposure. -.

The group with the highest exposures was the radsafe monitors who accom-
panIed all personnel into contaminated areas and were responsible for monitor-
Ing radiation intensity of the water and the target ships. This group was
issued more film badges than any other single group during the Bikini phase of
the operation. The monitors were badged an average of five times each (1,616
total badges). One monitor was badged 28 times (on 19 days), and forty-five
were badged more than 10 times. The highest cumulative exposure recorded by a
monitor was 3.72 R, the highest single day exposure was 2 R, and the mean cumu-
lative exposure was 0.278 R per monitor.

Table 21 summarizes film badge issues and exposure for the monitors. Fifty-
six percent of the 1,497 readable film badges had a zero reading. There were
213 readings. or 14 percent, that exceeded the maximum daily allowance of 0.1
R/24 hours. Except for one day, the daily average was below the maximum allowed
exposure.

Air unit personnel exposures and patrol boat crew exposures are summarized
in Tables 22 and 23. Summaries [or taiget ship crew reboardings for USS New
York (BB-34), USS Pennsylvania (BB-38). and USS Salt Lake City (CA-25) are
shown in Tables 24, 25, and 26. JTF I initial boarding team exposures are
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Table 21. Summary of film badge data for radiation safety monitors, -

CROSSROADS.

No. of No. of No. of Badges
Badges Badges With Zero Average High No. of Badges

Date Issueda Readableb Exposure (R) (R) Exceeding O.IR"

1 July 191 177 156 0.019 2.000 5
2 July 89 80 76 0.006 0.130 1
3 July 18 17 13 0.008 0.050 0
4 Julyd 3 2 2 0.0 0.0 0

25 July 132 130 69 0.044 2,000 24
26 July 77 76 51 0.024 0,300 4
27 July 68 66 41 0.030 0.120 S
28 July 39 39 18 0.060 0.370 8
29 July 36 34 16 0.0SO 0.300 8
30 July 2R 25 20 0.028 0.120 3
31 July 30 29 16 0.054 0,240 3
1 August 30 29 11 0.050 0.250 4
2 August 24 23 13 0.070 1.800 6
3 August 38 37 17 0.052 0.350 S
4 August 42 42 9 0.073 0.220 14
5 August 43 42 9 0.092 1.300 9
6 August 33 33 7 0.034 0.860 8
7 August 52 so 10 0.142 1.400 16
8 August 48 46 15 0.042 0.240 13
9 August 53 42 19 0.061 0.360 11

10 August 43 40 12 0.052 0.160 7
11 August 4 3 3 0.0 0.0 0
12 August 38 27 7 0.073 0,400 4 0
13 August 40 39 11 0.083 0.600 10
14 August 39 28 21 0.018 0.280 1
15 August 43 42 34 0.008 0.150 1

16 August 35 34 24 0.020 0,150 2
17 August 44 39 34 0.083 2.000 3
18 August 16 14 8 0.091 0.790 2
19 August 40 37 4 0.045 0.180 5
20 August 51 44 25 0.048 0.490 6
21 August 33 27 5 0.068 0.190 7
22 August 32 31 10 0.063 0.2bO 9
23 August 15 13 6 0.062 0.300 2
24 August 27 27 16 0.025 0.120 1
25 August 6 6 3 0.033 0.060 0
?6 August 11 11 8 0,021 0.150 1 -e
27 August 8 8 4 0.036 0.080 0
28 August 4 4 3 0.032 0.130 1
29 August ? 2 1 0.005 0.010 0
30 August 2 2 1 0.020 0.040 0

Totals 1,616 1,497 836 213
4100%) (56%) (14%) -

Notes-
aNineteen multi-day badges not included.

zome badges that were issued were not readable when processed.
c 0 . 1 R/day was the maximum allowable exposure for CROSSROADS,

dLess than 10 film badges were Issued between 5 and 24 July.
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Table 22. Film badge summnaries (in roengtens) for air unit personnel,-
CROSSROADS.

ABLE BAKER

No. of No. of
Unit Readingsa Low Average High Readings) Low Average High

W6 drone
control
pil1ots 15 0 0.020 0.030 12 0 0.050 0.080

PBM
radiological
patrols 29 0 0 0 1 0 0 0

0-17 drone
control
crews 40 0 0 0 75 0.060 0.145 0.350

Army F-13
photo
airc-aft 24 0 0 0 None Identified-

Note:
aSome badges that were issued were not readable and have been omitted from

this display.

Table 23. Film badge summary (in roentgens) of radiological patrol boat
crews, CROSSROADS.

PGMs (6) LCPLs (20)

"No. of No. of

Date Readings8  Low Average High Readingsa Low Average High

ABLE

1 July 82 0 0.016 0.190 82 0 0.018 0.120

2 July 21 0 0 0 74 0 0.003 0.060

BAKER

25 July 53 0 0.076 0.180 a1 0 0.037 0.240

26 July 28 0 0.045 0.310 92 0 0.018 0.080

27 July 36 0 0.024 0.250 89 0 0.049 0.150

28 July 14 0 0.122 0.380 36 0.060 0.085 0.180

29 July 11 0 0.029 0:090 20 0.050 0.065 0.130

30 July 13 0 0.083 0.270

31 July 5 0.090 0.094 0.100

Note:
aSome badges that were issued were not readable and have been omitted from

this display.
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Table 24. Post-BAKER film badge summary (roentgens) for
USS New York (BB-34) reboarding parties. 6

No. of Badges
Date Issued Low Average High

5 August 1 0 0 0

6 August 1 0.1 0.1 0.1 I

7 August 4 0.01 0.165 0.390

8 August 11 0 0.021 0.070

9 August 4 0.07 0.08 0.1

10 August 6 0 0.053 0.08

13 August 3 0 0.04 0.07

15 August 9 0 0.047 0.09

16 August 151 0 0.004 0.06

17 August 34 0 0.019 0.1

18 August 42 0 0.012 0.06 . 9
19 August 42 0 0.007 0.03

20 August 28 0 0.008 0.05

21 August 109 0 0.067 0.21

Source: Reference C.13.6. " -

Table 25. Post-BAKER film badge summary (roentgens) for
USS Pennsylvania (BB-38) reboarding parties.

No. of Badges
Date Issued Low Average High .

7 August 1 0.06 0.06 0.06

8 August 3 0.04 0.063 0.08

9 August 2 0.07 0.105 0.13

10 August 5 0.0 0.063 0.07

12 August 1 0.05 0.05 0.05

16 August 24 0.0 0.001 0.03

17 August 46 0.0 0.002 0.05

19 August 130 0.0 0.03 0.1

20 August 40 0.0 0.067 0.17

21 August 19 0.05 0.07 0.09

25 August 8 0.0 0.036 0.11

26 August 42 0.0 0.008 0.12

27 August 43 0.0 0.023 0.6

Source: Reference C.13.6.
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Table 26. Post-BAKER film badge summary (roentgens) for
USS Salt Lake City (CA-25) reboarding parties.

No. of Badges
Date Issued Low Average High

4 August 15 0 0.088 0.190

5 August 15 0 0.146 0.320

6 August 17 0.070 0.113 0.230

7 August 4 0 0.183 0.400

8 August 29 0 0.105 0.210

9 August 18 0 0.159 0.360

12 August 1 0.040 0.040 0.040

13 August 9 0.050 0.084 0.130

17 Augusta

20 August 137 0 0.017 0.080

23 Augustb

25 Augustb

Notes:
aBoarded by 19 men for 2.5 hours to raise anchor. No

film badge data.
bBoarded briefly by 6 men to rig and derig towed gear.

No film badge data located.

Source: Reference C.13.6.
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summarized in Table 27. Badged exposures for scientific personnel have been
summarized in Tables 4 and 6 (Chapter 3).

Table 27. Summary of Joint Task Force 1 initial boarding team film badge
readings.

No. of No. of Zero Average High No. of Readings .
Date Readings Exposures (R) (R) Over 0.1 R

1 July 9 9 0.0 0.0 0
2 Julya 68 66 0.001 0.050 0

25 July 4 0 0.055 6.080 0
26 Julyb 2 0 0.160 0.200 2
27 Julyc 5 0 0.075 0.160 3
28 July 6 0 0.108 0.160 2
29 July 2 0 0.130 0.150 2
30 July 11 0 0.106 0.150 7
31 July 4 0 0.247 0 . 7 2 0 d 2
1 August 3 0 0.193 0.420 1
2 August 11 5 0.071 0.420 2
3 August 8 3 0.052 0.120 1
4 August 1 0 0.110 0.110 1
5 August 7 0 0.125 0.180 3
6 August 2 0 0.110 0.120 1 -

7 August 5 1 0.090 0.140 2 ' 0
8 August 11 2 0.103 0.240 4
9 August 2 1 0.020 0.040 0

10 August 2 1 0.020 0.040 0
12 August 3 1 0.063 0.110 1
13 August 12 3 0.066 0.170 2
14 August 8 6 0.023 0.150 1
15 August 4 2 0.015 0.030 0
16 August 8 7 0.005 0.040 0
17 August 7 7 0.0 0.0 0 ... ...
18 August 5 2 0.042 0.100 0
19 August 7 2 0.030 0.100 0
20 August 5 3 0.024 0.080 0
21 August 5 1 0.048 0.080 0

Totals 227 122 37
(100%) (54%) (16%)

Notes:
a All badges issued 1-2 July.

b
Badges issued 25-26 July.

CBadges issued 25-27 July.

dBadge issued 29-31 July.
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Badge-Recorded Exposures After 1946 Related to CROSSROADS

The Bikini Resurvey personnel were badged during their 1947 activities.
For the over 300 personnel Involved and crewmembers of the support ships, from
517 to 572 badges were issued. "There were no personnel exposures in excess of
the daily tolerance of 0.1 R beta plus gamma" (Reference C.8.2, p. 101). This
is discussed in Chapter 6 In more detail.

Exposures of personnel working primarily on CROSSROADS target ships were
also monitored. Table 28 presents exposures at San Francisco Naval Shipyard.
Of the recorded exposures at Kwajalein, where until July 1948 the ship security
detail existed, the maximum exposure, accrued during 394 hours of work over 10
months, was 0.790 R (gamma), and the average exposure was 0.070 R (gamma) (Ref-
erence C.0.30). At Puget Sound Naval Shipyard, the maximum exposure, accrued
during 563 hours of work, was 1.380 R (gamma). The average exposure was 0.137 R
(gamma) and 0.287 rep (beta) during 20 months of work.

Table 28. Dosimetry for military and civilian personnel at San Francisco
Naval Shipyard for 1947 and 1948.

Maximum Hours Average No.
High Low Average One Person Hours of
(R) (R) (R) Exposed Exposure

Through December 1947
(128 personnel) 1,032 167 .

Gamma 4 .2 3 0b 0.039

Beta 4.920 0 0.051

1947 through 1948
(397 personnel) 2,169 279

deGamma 4.060 0 0 . 0 0 4 e

Beta 4.630 0 0.006

Notes:

aThls exposure summary was compiled at the end of each year. Personnel

who worked both years are included in the 1947-1948 data as well as
the 1947 data. Therefore, the total number of personnel from 1947 and
1948 cannot be added to determine total personnel exposed.

blndividual averaged 0.081 rem gamma and 0.094 rem beta per day during - -

51.8 workdays.
In 1947, 36 percent of the badges showed zero (gamma).
Individual averaged 0.034 rem gamma and 0.039 rem beta per day during

119 workdays.

In combined 1947-1948, 43 percent of the badges showed zero (gamma). - .

Sources: References C.11.25 and C.11.26.
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PERSONNEL EXPOSURES NOT RECORDED ON FILM BADGES

Only a small portion of the CROSSROADS Bikini participants were badged and
even these personnel were badged only during missions that might expose them -

directly to test Instrumentation or test objects that were known or expected
to be heavily contaminated with radioactive material. The exposure to the
higher-than-normal radioactive background went largely unrecorded. The prime
source of this elevated background was the contaminated lagoon water after the
BAKER test. However, many participants had little or no exposure to this back-
ground. Some lived on islands distant from the tests and thus had no contact
with the contaminated lagoon and received no fallout. Others were aboard ships
that did not reenter the lagoon after BAKER, or did so only briefly.

Nearly 50 percent of the personnel did not reenter the lagoon after Test
BAKER until It had been declared radiologically safe (less than 0.1 R/24 hours)
at 0959 on 30 July. Table 29 summarizes the number of personnel and when they
entered the lagoon after BAKER.

Forty-one percent of all participanits were assigned to units Involved with
decontamination, inspection, towing, or salvage. However, only a portion of
the crew on most ships would have been actively Involved. many Navy job ratings
such as cooks, yeomen, engineers, signalmen, and radiomen would normally have
remained aboard the support ship. The 8,463 target ship crewmembers, were the
most active in the reboarding and decontamination phase. Even then, as indi-
cated in the Independence deck log, which lists the names of all boarding
teams, only 50 men reboarded from the crew of 343. The USS Briscoe (APA-65)
deck log Indicates the boarding teams were limited to 29 men from the 112-man
crew. Table 30 compares the ship's missions with their likelihood for contact
with target ships for decontamination and inspection.

DOSE RECONSTRUCTION

To produce estimated doses Eot all CROSSROADS participants, a scientific
dose reconstruction project has been completed. In this effort, three major
sources of radiation were considered:

1. Radioactivity of lagoon waters due to weapon debris and
neutron-activated radionuclides, such as sodium-24

2. Target ship contamination resulting from weapon debris
and neutron-induced activity

3. Contamination buildup on the exterior hulls below the
waterline and in the saltwater piping of ships operating
in the low-level radioactive environment of Bikini Lagoon.

Reconstruction Model

Computer models were developed to combine the various radioactive sources
with the movement of each support ship. Based upon recorded lagoon water and
support ship hull readings, the radiological environment was reconstructed.
Exposures were calculated for each ship as It operated in this environment. An
integrated dose was determined up to the time that each ship was granted radio-
logical clearance after CROSSROADS. Doses for personnel assigned to recovery
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Table 29. Number of shipsa and personnelb reentering Bikini Lagoon

after Test BAKER.

Target Joint Task
Support Ship Force I Marine Other Units

Ships Crews Armyc Staff Corps Aboard Ships Total

25 July
Ships 49
Personnel 11,444 943 350 1,274 325 5 8 4 d 14,920

(36%)

26 July
Ships 9
Personnel 2,709 155 2,864

(7%)
27 July

ShIps 1
Personnel 280 280

(<1%)

28 July
Ships 4
Personnel 342 242 584

(1%)

29 July
Ships 2
Personnel 634 2,888 3,522

(9%)

30 July
Ships 21
Personnel 6,528 4,632 11,160

127%)

31 July
Ships 18
Personnel 1,261 1,261

(3%)

1 August
Ships 2
Personnel 344 344

(1%)

After 1 August
Ships 7
Personnel 363 363

(1%)•

Never
Reenterede'f

Ships 6

Personnel 3,285 2.300 107 904 6,596
(16%).

Notes: -•
aSee Appendix A for details of Ship activities.

bTotal CROSSROADS personnel. 41.894

CAll Army personnel are assumed to have entered on July 25.

d Includes 372 personnel in small units. Entry date assumed to be July 25.

eOr on other atolls. _
fAbou. 525 aircrew members flew in the vicinity of Bikini on 25 July.
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parties or decontamination working parties, which boarded target ships, can be
derived from the target ship radiological readings and specific boarding times, 6
locations, and activities. These can be be added to the dose calculated by the
models. An exampln of the methodology is presented in Appendix G.

Reconstruction Results

Among the support ships, the PM crews generally received the highest cal-
culated doses. These ships entered the lagoon shortly after shot BAKER and,
for the next several days, helped establish the Red and Blue Lines around and
within the target array. While in the radioactive water, their exterior hulls
below the waterline became contaminated, which in turn raised intensity levels
in the interior berthing spaces near the hull. This necessitated that crews

b sometimes evacuate their ships at night to sleep on other support ships that
were not contaminated, although in most instances, skeleton crews remained on
board the PMs. This procedure was effected to preclude the crews from receiv-
ing doses in excess of their daily tolerance. By the morning of 29 July, the
hull contamination on all cf the PGMs had decreased to the point that the crews
could remain on board continuously and the practice of evacuating at night was
terminated.

Other ships with higher exposures were the tugs and salvage ships that
worked among the target fleet. USS Barton (DD-722) crew had higher than average
reconstructed doses because of that ship's radiological surveys in the contam-
inated lagoon waters following BAKER shot. The ships' movements and activities
are outlined in Appendix A of this report S

Table 31 presents the dose calculated by this model for crews of support
ships at CROSSROADS. Table 32 presents the same information for crews of target
ships. This latter is made up of exposures while the crews were berthed or,
support ships and times spent aboard the target ships. The number of personnel
in these tables does not coincide in all cases with the crew size indicated in
Appendix A because the numbers involved change as more information becomes
available. The data in Tables 31 and 32 are more recent, but are subject to
change.

CONTEMPORARY EVALUATIONS OF THE RADIOLOGICAL SAFETY PROGRAM

The chairman of the Medico-Legal Board that had advised the Chie• of the
Safety Section entered the following comments in the records after the opera-
tions (Reference C.O.5):

[The CROSSROADS operations] were carried through without
irradiation injury to any persons. I consider this conclusion
well reasoned and founded on a sufficiently broad basis of
measurements made by monitors sufficiently skilled and con-
sclentious in their work .... [Because the board is scat-
tered at the time of this writing,] the conclusion will have
to stand as the opinion of the chairman.

In 1966, the former chief of the CROSSROADS Radiological Safety Section
wrote a short overview of radiologicai safety and the operation. Depending upon
recollection and records personally available to him (which subsequently have
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Table 31. Reconstructed (calculated) dose for support ship crews, CROSSROADS.

Bikini Total
Bikini Reconstructed Reconstructed

No. of Departure Dose Clearance Dose
Vessel Name/Identification Personnel Date (rem gamma) Date (rem gamma) •

USS Achomawi (ATF-148) 80 29 Aug 46 1.245 6 Dec 46 1.300

USS Ajax (AR-6) 753 23 Aug 46 0.191 1 Jan 47 0.220

USS Albemarle (AV-5)a 569 25 Jul 46 0 22 Nov 46 0

USS Allen M. Sumner (DD-692) 238 10 Aug 46 0.467 19 Nov 46 0.580

APL 27 23 24 Aug 46 0.131 25 Feb 47 0.220

U0S Appalachian (AGC-l) 614 29 Jul 46 0.010 2 Oct 46 0.010

USS ApplIng (APA-58) 226 8 Aug 46 0.116 22 Nov 46 0.180

ARD-29 106 25 Aug 46 0.265 18 Feb 47 0.300

USS Arteinis (AKA-21) 160 18 Aug 46 0.216 20 Nov 46 0.250 :

ATA-124 44 25 Aug 46 0.359 18 Dec 46 0.430 0

ATA-180 45 1 Sep 46 0.547 24 feb 47 0.630

AIA-185 43 5 Sep 46 0.593 13 Dec 46 0.640

ATA-187 33 24 Aug 46 0.347 6 Nov 46 0.410

AIA-192 is 2 Sep 46 0,547 14 Nov 46 0.590 .

AeR-40 68 23 Aug 46 0.903 17 Dec 46 0.990

ATR-87 69 1 Sep 46 0.485 13 Dec 46 0,550

USS Av•ery Island (AG-76) 483 7 Aug 46 0.147 3 Dec 46 0.260

USS Barton (DD-722) 260 10 Aug 46 0.519 2 Nov 46 0.630

USS Bayfield (APA-33) 428 3 Aug 46 0.063 7 Dec 46 0.140

USS Begor (APD-127) 155 3 Aug 46 0.114 30 Sep 46 0.200

USS Benevolence (AH-13) 673 25 Aug 46 0.236 24 Sep 4b 0.250

USS Bexar (APA-237) 293 23 Aug 46 0.231 24 Jan 47 0.280

USS Blue Rldqe (AGC-2) 534 30 Jul 46 0.001 22 Nov 46 0.010

USS Bottineau (APA-235) 299 10 Aug 46 0.178 19 Dec 46 0.240

LISS Bountiful (AH-g0b 585 25 Jul 46 0 27 Sep 46 0

USS Bowditch (AGS-4) 296 27 Sep 46 0.143 20 Nov 46 0.160
USCG Bramble (WAGL-392) 49 24 Aug 46 0.30? 22 Nov 46 0.350

USS Birleson (APA-07) 244 5 Aug 46 0.066 14 Oct 46 0.110

USS Cebu (ARG-6) 357 23 Aug 46 0.229 16 Dec 46 0. 270

Notes:
aln Bikini Lagoon only 4 hours after BAKf R.

bDld not enter Bikini after BAKF',

(continued)
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Table 31. Reconstructed (calculated) dose for support shlp crews, CROSSROADS.

Bikini Total
Bikini Reconstructed Reconstructed

No. of Departure Dose Clearance Dose
Vessel Name/Identification Personnel Date (rem gamma) Date (rem gamma)

be

USS Charles P. Cecil (DD-835)b 287 25 Jul 46 0 22 Nov 4b 0

USS Chickasaw (ATF -83) 78 26 Aug 46 0.400 13 Jan 47 0.480

USS Chikaskia (AD-54) 176 23 Aug 46 0.198 31 Dec 46 0.240

USS Chowanoc (ATF-lO0) 8B 28 Aug 46 0.401 1 Feb 47 0.470

USS Clamp (ARS-33) 88 26 Aug 46 0.651 22 Nov 46 0.720 6

USS Coasters Harbor (AG-74) 195 15 Aug 46 0.195 7 Dec 46 0.240

USS Conserver (ARS-39) 86 5 Sep 46 0.919 4 May 47 0.985

USS Coucal (ASR-8) 117 4 Sep 46 0.556 10 Jan 47 0.610

USS Creon (ARL-11) 144 21 Aug 46 0.284 23 Jan 47 0.360

USS Cumberland Sound (AV-17) 540 1 Aug 46 0,061 3 Dec 46 0.130 0

USS Current (ARS-22) 94 25 Aug 46 0.885 6 Feb 47 0.970

USS Deliver (ARS-23) 84 20 Aug 46 0.952 20 Dec 46 1.030

USS Dixie (AD-14) 835 25 Aug 46 0.214 2 Oct 46 0.230

USS Dutton (AGS-O) 60 14 Sep 46 0.306 18 Dec 45 0.360 -

USS (noree (AO-b9) 152 24 Aug 46 0.198 3 Dec 46 0.240

USS Etlah (kN-79) 36 27 Aug 46 0.689 18 Dec 46 0.750

USS Fall River (CA-131) 817 4 Sep 46 0.204 23 Dec 46 0.220

USS Flusser (DD-368) 146 4 Sep 46 0.428 22 Nov 46 0.490

USS Fulton (AS-lI) 733 25 Aug 46 0.267 24 Dec 4b 0.300 40

USS Furse (DD-B82) 293 28 Jul 46 0.002 22 Nov 46 0.010 .

USS George Clymer (APA-27) 270 20 Aug 46 0.248 22 Nov 46 0.270

USS Gunston Hall ,LSD-5) 305 25 Aug 46 0.211 8 Jan 47 0.240

USS Gypsy (ARSO-l) 77 5 Sep 46 0.516 9 Jan 47 0.570

USS Haven (AH-12) 476 25 Aug 46 0.250 14 Feb 47 0,290

USS Henrico (APA-45) 424 16 Aug 46 0.226 28 Jan 47 0,270

USS Hespe•ria (AKS-12) 139 23 Aug 46 0.245 28 Dec 46 0,280

USS Ingraham (DD-694) 237 10 Aug 46 0.505 19 Nov 46 0.620

USS James M. Gilliss (AGS-13} 40 20 Aug 46 0.202 13 Nov 46 0.300

USS John PlIsh (AGS-1O) 48 20 Aug 46 0.335 15 Oct 46 0.410

USS Kenneth WhItin (AV-14) 539 14 Aug 46 0.195 11 Dec 4b 0.230

USS LUffey (D0-724) 251 10 Aug 46 0.332 2 Nov 46 0.440

LCI(L)-977 35 22 Aug 46 0.176 7 Mar 47 0.300

(continued)
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Table 31. Reconstructed (calculated) dose for support ship crews, CROSSROADS.. _]
0

Bikini Total
Bikini Reconstructed Reconstrur ted

No. of Departure Dose Clearance Dose
Vessel Name/Identification Personnel Date (rem gamma) Date (rem garrwT,"

LCI(L)-1062 35 22 Aug 46 0.362 4 Jan 47 0.470

LCI(L)-1067 34 22 Aug 46 0.093 24 Feb 47 0.220

LCI(L)-1091 35 25 Aug 46 0.380 11 Dec 46 0.48LI

USS LowrX (00-770) 244 10 Aug 46 0.326 6 Nov 46 0.441.•

USS LST-38B 80 25 Aug 46 0.277 5 Dec 46 0.330 S

USS LST-817 63 23 Aug 46 0.182 21 Nov 46 0.260

USS LST-861 BO 24 Aug 46 0.326 6 Dec 46 0.380

USS LST-87a 81 25 Jul 46 0 22 Nov 46 0

USS LST-881 7"1 22 Aug 46 0.193 13 Dec 46 0.260

USS LST-989a 84 25 Jul 46 0 19 Nov 46 0 , .

USS Mender (ARSO-2) 49 4 Sep 46 0.307 3 Jan 47 0.360

USS Moale (D0-693) 247 10 Aug 46 0.759 19 Nov 46 0.870

USS Mount McKinley (AGC-7) 824 10 Aug 46 0.193 20 Dec 46 0.250

USS Munsee (ATF-)07) 63 29 Aug 46 0.368 18 Nov 46 0.420

USS Newman K. Perry (00-883) 280 4 Aug 46 0.185 17 Jan 47 0.360 0

USS O'Brien (00-725) 237 8 Aug 46 0.175 6 Nov 46 0.310

USS Oneota (AN-BS) 45 26 Aug 46 0.58' 11 Dec 46 0,650

USS Orca (AVP-49) 215 12 Aug 46 0.262 11 Dec 46 0.330

uSS Ottawa (AKA-101 67 2 Aug 46 0.063 13 Sep 46 0.130

USS Palmyra (ARS[TJ-3) 299 5 Sep 46 0.378 22 Nov 46 0.420
b

USS PanamInt (AGC-1 3 ) 591 27 Jul 46 U 22 Nov 46 0

PGM-23 39 25 Aug 46 0.935 16 Jan 47 1.120

PGM-24 48 25 Aug 46 1.293 13 feb 47 1.500

PGM-25 53 10 Aug 46 1.061 28 May 47 1.380

PGM-29 48 10 Aug 46 1,081 28 May 47 1.400

PGM-31 55 10 Aug 46 0.812 17 Jan 41 1 .100

PGM-32 27 10 Aug 46 1.045 10 Oct 4b 1.250

USS Phaon (ARB-3) 160 23 Aug 46 0.331 26 De( 46 0.390

USS Pollux (AKS-4) 154 19 Aug 46 0.117 29 Nov 46 0.150

Note:
aDid not enter Bikini after BAKER.

bNot in Bikini Lagoon long enough to become contaminated.

(continued)
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Table 31. Reconstructed (calculated) dose for support ship crews, CROSSROADS.

Bikini Total
Bik'nI Reconstructed Reconstructed

No. of Departure Dose Clearance Dose
Vessel Name/Identification Personnel Date (rem gamma) Date (rem gamma)

USS Preserver (ARS-8) 85 28 Aug 46 1.122 18 Dec 46 1.180

USS Presqve Isle (APB-44) 194 19 Aug 46 0.280 12 Dec 46 0.340

USS Quartz (IX-150) 50 22 Aug 46 0,235 12 Dec 46 0.280

USS Reclaimer (ARS-42) 73 1 Sep 46 1.679 24 Dec 46 1.740

USS Robert K. Huntington (DO-781) 234 10 Aug 46 0.474 19 Nov 46 0.590

USS Rockbrldge (APA-228) 20b 23 Aug 46 0.334 6 Dec 46 0.400

USS Rocklngham (APA-229) 297 24 Aug 46 0,241 4 Dec 46 0.280

USS Rockwall (APA-230) ?B8 19 Aug 46 0.208 17 Dec 46 0.250

USS Rolette (AKA-99) 151 26 Aug 46 0.241 28 Jan 47 0.200

USS Saidor (CVE-117) 854 4 Aug 46 0.068 28 Jan 47 0.100

USS Saint Croix (APA-231) 306 2 Aug 46 0.072 22 Nov 46 0.150

USS San Marcus (LSD-25) 631 25 Aug 46 0.249 24 Oct 46 0.280

USS Severn (AO-61) 145 24 Aug 46 0.137 3 Nov 46 0.170

USS Shakamaxon (AN-88) 38 27 Aug 46 0.643 12 Dec 46 0.700

USS Shanqrl-La (CV- 3 8)a 1,935 25 Jul 46 0 22 Nov 46 0 S

USS Sioux (AlF-75) 66 25 Aug 46 0.301 28 Nov 46 0.370

bSphinx (ARL-24) 155 19 Aug 46 0.290 14 Feb 47 0.360
USS Suncock (AN-BO). 43 30 Aug 46 0.664 12 Dec 46 0,730

USS Sylvania (AKA-44) 208 25 Aug 46 0.238 7 Dec 46 0,270

USS Telamon (ARB-B) 158 15 Aug 46 0.267 12 Dec 46 0.350 _

USS Tcmbigbee (AOG-11) 86 21 Aug 46 0.273 31 Dec 46 0,340

USS Turr!er (DD-034)a 313 25 Jul 46 0 22 Nov 46 0

USS Walke (00-723) 242 8 Aug 46 0.210 23 Oct 46 0,330

USS Wenatchee (ATr-118) 99 18 Aug 46 0.301 13 Nov 46 0.380

USS Wharton (AP-7) 493 25 Aug 46 0.245 10 Feb 47 0.280 0
USS Widgeon (ASR-1) 86 5 Sep 46 0.637 13 Dec 46 0,690

USS Wildcat (AW-2) 128 19 Aug 46 0.172 9 Jan 47 0,230

YMS-354 28 14 Sep 46 0.457 20 Dec 46 0.500

YMS-358 31 14 Sep 46 0.468 20 Dec 46 0,520

YMS-413 32 14 Sep 46 0.444 20 Dec 46 0.500

YMS-463 17 14 Sep 46 0.441 20 Dec 46 0,500

Note:
Did not enter Bikini after BAK[R.
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Table 32. Reconstructed (calculated) dose for target ship crews, CROSSROADS.

Post-BAKER
Support Ship Target Ship Total

Dosea Boarding Doseb Dosec
Ship Crew Size (rem gamma) (rem gamma) (rem gamma)

USS Anderson (OD-411) 105 0.192 Sank at ABLE f

USS Apogon (SS-308) 54 0.248 Sank at BAKER f

AROC-13 4 Unknown Sank 4 Aug 46

USS Arkansas (88-33) 441 0.178 Sank at BAKER f

USS Banner (APA-60) 104 0.262 0.297 0.580
USS Barrow (APA-61) 114 0.223 0.187 0.420 41

USS Bladen (APA-63)e ill 0.222 e 0.260

USS Bracken (APA-64) 108 0.263 0.177 0.440

USS Briscoe (APA-65) 112 0.202 0.389 0.660

USS Brule (APA-66) 111 0.234 0.635 0.890

USS Butte (APA-68) 126 0.231 0.422 0.6!0 6

USS Carlisle (APA-69) 104 0.00ý Sank at ABLE f

USS Car teret (APA-70) 119 0.219 0.932 1.160

USS Catron (APA-71) 116 0.260 0.850 1.110

USS Conyngham (00 - 3 7 1 )e 109 0.495 e 1.000

USS Cortland (APA-75)e 89 C.228 e 0.260

USS Crittenden (APA-77) 112 0.258 1.061 1.350

USS Dawson (APA-79) 110 0.270 d d

USS Dentuda (SS-335) e 58 0.693 e 0.990
USS Fallon (APA-BI) 127 0.232 d d

USS Fillmore (APA-83)e 109 0.209 d 0.250
Notes:

alncludes time living aboard support ships at Bikini for ABLE and BAKER.

blncludes only those periods the ship was reboarded after BAKER when the ship was

not remanned.
CIncludes dose accrued during time living abnard target ship if it was remanned

after ABLE and BAKER. Includes also Support Ship Dose as well as dose accrued
during return to the United States aboard a support ship or remanned target
ship. Calculation ends with the raiolooglfcal clearance of the ship on which
most of the crew was located.

dPost-BAKER boarding party analysis not completed at time of printing. -

eRemanned target after BAKER,
f -

Crew splintered to several ships. Individual doses vary.
gonly 29 crewmembers reboarded after BAKER. Individual duses have been assigned.

lcontinued)
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Table 32. Reconstructed (calculated) dose for target ship crews, CROSSROADS
(continued).

Post-BAKER. . -
Support Ship Target Ship Total

Oosea Boarding Doseb Dosec
Ship Crew Size (rem gamma) (rem gamma) (rem gamma)

USS Gasconade (APA-85) 105 0.224 d d

USS Geneva (APA-86)e 115 0.230 e 0.270

USS Gilliam (APA-S7) 91 0.379 Sank at ABLE f

USS Hughes (DO-410) 81 0.314 d d

USS Independence (CVL-22) 343 0.200 0.195 0.420 . .

USS Lamson (00-367) 119 0.002 Sank at ABLE

LCI-327 18 0.311 d d

LCI-329e 16 0.208 e 0.260

LCI-332 17 0.311 d d .

LCI-620 (officers) 2 0.274 d d 6

LCI-620 (crew) 14 0.249 d d

LCI(L)-549e 22 0.205 e 0.250 "I

LCI(L)-615e 16 0,644 e 0.760

LSM-60 44 f Sank at BAKER f -

USS LS1-52 63 0.240 d d

USS LST-125 56 unknown d d

USS LST-133 78 0.207 d d

USS LST-220 59 0.226 d d

USS LST-545 47 0.224 d d

USS LST-661 62 0.229 d d

USS Mayrant (00-402) 109 0.284 0.416 0.720

USS Mugford (00-389) 126 0.255 1.639 1.92C

USS Mustin (00-413) 112 0.274 0.280 0.580

Notes:
aIncludes time living aboard support ships at Bikini for ABLE and BAKER.

blncludes only those periods the ship was reboarded after BAKER when the ship wds

not remanned.
C Includes dose accrued during time living aboard target ship if it was remanned

after ABLE and BAKER. Includes also Support Ship Dose as well as dose accrued _ A
during return to the United States aboard a support ship or remanned target
ship. Calculation ends with the radiological clearance of the ship on which
most cf the crew was located.

dpost-BAKER boarding party analysis not completed at time of print 4ng.

eRemanned target after BAKER.

fCrew splintered to several ships. Individual doses vary.

(continued)
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Table 32. Reconstructed (calculated) dose for target ship crews, CROSSROADS
(continued).

Post-BAKER
Support Ship Target Ship Total

Dosea Boarding Doseb Dosec
Ship Crew Size (rem gamma) (rem gamma) (rem gamma) -

Nagato 172 0.118 Sank 29/30 July f
1946

USS Nevada (BB-36) 403 0.261 1.510 1.790

USS New York (BB-34) 536 0.331 0.908 1.270

USS Niagara (APA-B7)e 271 0.197 e 0.230

USS Parche (SS-38 4 )e 61 1.097 e 2.660

USS Pennsylvania (BB-38) 484 0.255 0.746 1.020

USS Pensacola (CA-24) 354 0.231 0.569 0.810

USS Pilotfish (SS-386) 52 0.209 Sunk at BAKER f

Prinz Eugen 444 0.229 1.240 1.530 •.

USS Ralph Talbot (D0-390) 132 0.267 d d

USS Rhind (D0-404) 104 0.266 d d

Sakawa 143 0.003 Sank at ABLE f . -

USS Salt Lake City (CA-25) 335 0.330 1.004 1.350

USS Sarato.. (CV-3) 589 0.072 Sank at BAKER f .

USS Searaven (SS- 196 )e 58 0.896 e 1.560

USS Skate (SS-305) 53 0.508 dd

USS Skipjack (SS-184) 78 0.230 d d
USS Stack (00-406) 102 0.239 1.729 1.990 - - - -

USS Trlppe (00-403) 135 0.224 0.118 0.380

USS Tuna (SS-20 3 )e 57 1,489 e 2.360

USS Wainwright (00-419) 148 0.218 0.533 0.760

USS Wilson (00-408) 115 0.222 0.910 1.150

YO-160 10 unknown Sank at BAKER

YOG-83 10 unknown d

Notes:
alncludes time living aboard support ships at Bi.-ini for ABLE and BAKER.

bIncludes only those periods the ship was reboarded after BAKER when the ship was
not remanned.

CIncludes dose accrued during time living aboard target ship if it was remanned

after ABLE and BAKER. Includes also Support Ship Dose as well as dose accrued
during return to the United States aboard a support ship or remanned target
ship. Calculatlun ends with the radiological clearance of the ship on which
most of the crew was located.

dPost-BAKER boarding party analysis not completed at time of printing. 0
eRemanned target after BAKER.

fCrew splintered to several ships. Individual doses vary.
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been retired to the University of California, Los Angeles archives), he wrote .

(Reference A.6):

On President Harry S. Truman's instructions to Admiral Blandy
(I) was to safeguard what was eventually a 42,000-man opera-
tion from the "peculiar hazards" of the atomic bomb and was
to devise a radiologic defense organization and pattern for
both military and civilian operations. At the end of the JTF -

1 operation, it could be said that no one had been injured by
the "peculiar hazards" Inherent in It.
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REFERENCES

The references are organized in the following manner. Section A consists , 0
of references of general Interest. Section B contains CROSSROADS planning doc-
uments. Section C Is comprised of operational and postoperational documents.

In sections B and C, the number following the letter gives a general indi-

cation as the type of document. The headings for B and C are as follows:

B.0 JTF 1 documents (or no task group given)

B.2 Navy planning

B.5 Army-Army Air Force planning

B.ll Letters, memoranda

B.12 Newspapers and magazine articles

C.0 JTF I documents

C.I Los Alamos Laboratory reports

C.2 Target ships

C.4 General Navy

C.6 Nontarget ships

C.7 Navy aircraft

C.8 Bikini resurvey

C.9 Reports in the CROSSROADS or XRD series

C.10 Navy messages

C.1l Memoranda, letters

C.12 Lectures, interviews, newspapers, magazines

C.13 Current interpretations of CROSSROADS. "

Source documents bearing an NTIS availability code may be purchased at the

following address:

National Technical Information Service
(Sales Office) S
5285 Port Royal Road
Springfield, Virginia 22161
Telephone: (703) 787-4650.

When ordering by mail or phone, please include both the price code and the
NTIS number. The price code appears In parentheses before the NTIS order num-
ber; e.g., (A07) AD 000 000.
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Additional ordering information or assistance may be obtained by writing ..
to the NTIS, Attention: Customer Service, or by calling (703) 487-4660.

Reference citations with no availability codes may be available at the
location cited or in a library.

Source documents with an availability code of DOE CIC may be reviewed at
the following address:

Department of Energy
Coordination and Information Center
(Operated by Reynolds Electrical & Engineering Co., Inc)
2753 S. Highland
P.O. Box 14100 -
Las Vegas, Nevada 89114
Telephone: (702) 734-3194; FTS: 598-3194.

A. BASIC REFERENCES

A.1 Bombs at Bikini
W.A. Shurcliff
W.H. Wise & Company, New York, New York
1947

j A.2 No Place to Hide
David Bradley
Little, Brown, and Company, New York. New York
1948

A.3 Deck Logs
Washington National Record Center

A.4 Proving Ground: An Account of Radiobiological Studies in the Pacific,
1946-1961
University of Washington Press, Seattle Washington
1962

A.5 Analysis of Radiation Exposure for Naval Units of Operation
CROSSROADS#
R. Weitz et al.
Science Applications, Inc. DNA-TR-82-5 (SAI 83-714-WA)
July 1982

A.6 Radiology in World War II
Stafford L. Warren, M.D.
Arnold L. Ahnfeldt, ed.
Medical Department, U.S. Army
GPA, Washington, D.C.
1966 ""

#In publication, will be available from NTIS.
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A.7 Bulletin of Atomic Scientists, "U.S. Nuclear Stockpile, 1945-1950"
May 1982

A.8 U.S. Naval Administration of Trust Territory of the Pacific Islands,
Volume III

A.9 Environmental Radioactivity, 2nd Edition
M. Eisenbud
Academic Press, New York, New York
1973

B. PLANNING DOCUMENTS

B.O.' CJTF 1 Operation Plan No. 1-46**
W.H.P. Blandy
March 1946

B.0.2 Heads of Components under the Technical Directortt
[1946]

B.0.3 Joint Task Force One Identification Cards, Passes and Letters of
Authority Granting Access to JTF-l Classified Information and
Spaces1 t
F.R. Baird "
3 June 1946

B.0.4 Memorandum: Organization of Radiological Safety Sectiontt
Herbert Scoville. Jr.
JTF I
25 April 1946

B.0.5 Memoreandum: Personnel for Radiological Safety Sectiontt
G.M. Lyon.
4 April 1946

B.0.6 Radiological Danger Areas for Air Operationst
D JTF 1

27 June 1946

B.O.7 Report of the Committee for Review of Radiological Safety Measurest

J.J. Morton ut al

B.0.8 Radiological Safety Section Activities at Bikini"
S.L. Warren

31 May 194(,

tAvailable from DOE CIC.

ttUndergoing Declassification Review; will be available from DOE CIC.

"**Undergoing Declassification Review; will be available from NTIS.
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B.O.9 Radiation to be Expected In Test ABLEt
S.L. Warren
11 June 1946

B.0.10 Instruction Sheet for Mark 1 Model 31A Survey Metert
(Victoreen Instrument Co. Model 263)
27 August 1945

B.O.11 Ion Chambers, Alpha and Beta Typestt
M. Shandor
31 May 1946

B.0.12 Decontamination Procedurest
[1946]

B.0.13 Basic Intensive Course for Monitorst
[1946]

B.O.14 Operation CROSSROADS General Information Bulletinft
T.A. Solberg
CJTF 1
1946

B.0.15 Oceanographic Factors Involved In Decontaminationt
W.H. Monk
J'TF 1
15 May 1946

B.0.16 General Information on Atomic Bomb Teststt
CJTF 1
28 January 1946

B.0.17 JTF-1 Roster of Deputy Task Force Commander for Technical Direc-
tion
20 April 1946

B.0.18 Roster of Civilians Attached to Stafftt
1 June 1946

B.0.19 Personnel Roster, Radiological Safety Sectiontt
20 May 1946

B.2.1 Roster of Ships Military Complement Assigrned to USAT David C. Shanks
(AP-18O) and Passengier List of USS Tate (AKA-70)TT
16 March 1946

tAvallable from DOE CIC.

ttunde~rgoing Declassification Review; will be available from DOE CIC.
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B.5.1 Task Group 1.5 Operations Instructions #itt
24 February 1946 -

B.5.2 SO #20. HO TU 1.5.3 (Prov)tt
Clovis Army Airfield. New Mexico
15 April 1946

B.5.3 JTF-1 Muster Roll of Army Personneltt
JTF 1
11 May 1946

B.5.4 HQ TU 1.5.2 Personnel Assignment Order Ott
21 May 1946

B.5.5 SO #41. Hq. 6th Aircraft Repair Unit (Fleating)tt
30 July 1946

B.5.6 LO #135, H. 40th Bombardment Grou.tt
11 June 1946

B.7.1 JTF 1 Roster TF 1.6 Personneltt
Commander Naval Air Group
9 April 1946

B. 11.1 Letter from C.F. Behrens to P.S. Henshawtt
BuMed
24 June 1946

B.12.1 "Truman Upsets Atom Bomb Test Plans: Inability of Congressmen to Attend
Given as Reason: Delay Throws Experiment into Less Favorable Season"
G. Connery
Washington Post .

23 March 1946

C. POSTOPERATIONAL REPORTS

C.0.1 Enclosure A to Radioloqglcal Status of Bikini Non-Target Vessels as of28 February 19471 .

ComWesSeaFron
4 March 1947

C.0.2 Radiological Safety Training of Personneltt
W.H.P. Blandy
27 August 1946

ttUndergoing Declassification Review; will be available from DOE CIC.
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C.O.3 Weekly Report for Week Ending 24 Atigust 19 4 6 tt
F.G. Fahrion
Advance Echelon JTF-.
25 August 1946

C.O.4 Weekly Report for Week Ending 7 September 1946ti
F.G. Fahrion
Advance Echelon JTF-l
25 August 1946

C.0.5 Report of the Medico-Legal Boardt
R.R. Newell
1.9 August 1946

C.0.6 Report of the Medico-Legal Committee on Plutonium Hazard Associated
with Test BAKER1

R.R. Newel, et al.
22 July 1946

C.0.7 Meetinqs of the Medical-Legal Board Were Convened 2 & 3 August
1946T
Radsafe Section
3 August 1946

C.0.8 The Medico-Legal Board Convened at 1300 on 10 August 19 46 t
Radsafe Section
10 August 1946

C.0.9,a The Medico-Legal Board Convened at 1300 on 13 August 1946t
Radsafe Section
13 August 1946

C.0.9.b The Medico-Legal Board Convened at 2000 on 13 August 1946 t
Radsafe Section
13 August 1946

C.O.10 Report of the Medico'-Legal Boardt
A.A. de Lorimer et al.
Radsafe Section
JTF 1I
5 August 1946

C.0.11 Monitoring Problemst
W.A. Wulfman
CJTF 1
August 1946

tAvallable from DOE CIC.

ttUndergoing Declassification Review: will be available from DOE CIC.
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C.O.12 Oeration CROSSROADS, Report to Radsafe Instrument Divisiont
D.L. Collins et al.

C.0.13 Increased Working Range for the Victoreen Model 263 Survey Metert
R.K. Skow
26 May 1947

C.O.14 Occupation of Target Vessels as Influenced by Intensity of Radiation
on Various Types of Target Vesselst
S.L. Warren
7 August 1946

C.O.15 Observations and Suagestions Resulting from Participation in Test
ABLE and Test BAKERT
W.G. Myers
27 August 1946

C.0.16 Final Report of the Alpha, Beta, and Gamma Survey Sectiont
K.Z. Morgan .

6 August 1946 . 9.

C.0.17 Task Force Photographst

C.0.18 Water Motion and Waves in Test BAKER: Report on Motion Studiest
R. Revelle
JTF 1 Technical Staff ,
22 July 1946

C.0.19 Safety Prediction -- Test BAKERt

C.0.20 Review of the Radiological Safety Situationt
S.L. Warren
3 August 1946

C.0.21 Minority Report of the Chairman of the Medico-Legal Boardt
R.R. Newell

C.0.22 Weekly Report for Week Ending 31 August 1946t•
Commander Advance Echelon JTF 1 to Commander JTF 1
I September 1946

C.0.23 Weekly Report for Week Ending 14 September 1940tt
Commander Advance Echelon JTF 1 to Commander JTF 1

C.0.24 Weekly Report for Week Ending 19 October 1946t•
F.G. Fahrion
Advance Echelon JTF 1
20 October 1946

fAvailable from DOE CIC.

tfUndergoing DeclassificatIon Review; wlll be available from DOE CIC.
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C.0.25 Weekly Report for Week Ending 12 October 1946t1
F.G. Fahrion
Advance Echelon JTF I
13 October 1946

C.0.26 Radiological Safetytt
F.T. Winant
Ammunition Disposal Unit ,
11 November 1946

C.0.27 Safety Regulations for Work in Target Vessels Formerly JTF-1tt
C.A. Swanson
BuMed
31 January 1947 .,

C.0.28 Safety Precautions, Violation oftt
C. Coffin
Kwajaleln Ship Security Detail
9 April 1947

C.0.29 Radiological. Safety Section: Weekly Report of Activitiestt
R.T. Hadeer
Radiologlcvll Safety Section Kwajalein
7 April 1947

C.0.30 Photodosimetry Report for the Month of July 1948i'1
B.O. Pollard
Radiologlcal Safety Section Kwajaleln
26 July 1948

C.0.31 Operational Report on Atomic Bomb Tests ABLE and BAKER Conducted at
Bikini Atoll, Marshall Islands, 1 July 1946 and 25 July 1946TT .
Commander JTF I
1946

C.0.32 Weekly Report for Week Ending 5 October 19 4 6 tt
F.G. Fahrion
Advance Echelon JTF 1
6 October 1946

C.0.33 Enslqn C. Coffin, USN, Comments and Recommnendations Reardifngtt
Chief of Naval Operations
15 July 1947

C.1.1 Los Alamos Laboratory Report Number 613tt
November 1946

itUnderg-i'ig Declassification Review; will be available from DOE CIC.
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C.2.1 Major DamAge Report-- CROSSROADS Report No. 5tt
W.H. Standley, Jr. 0
USS Niagara (APA-87)
I August 1946

C.2.2 Radiological Conditions Aboard the Prinz Eugen"
R.J. Rockhoff, D.W. Jones -

10 August 1946 . .,

C.2.3 Untitled report on the condition of USS New York (BB-34)t

C.2.4 Radiological Safety Inspection of Small Boatstt
14th Naval District Medical Officer -

9 September 1946 * 0

C.2.5 Radioloqical Safety Inspection of Small Boatstt
14th Naval District Medical Officer
11 September 1946

C.2.6 Plutonium Hazard on the USS Crittendentt
K.G. Scott
University of Calitornia Radiation Laboratory
27 January 1947

C.2.7 Gas Detection, USS Apogon (SS-308)jt
2 July 1946

C,2.8 CROSSROADS Report No. 5 (MaDor amage, USS Apoqon [SS-3081)tt
Commanding Officer to Director of Ship Material
4 July 1946

C.2.9 Divers Report on USS Arkansas (BB-33)tt
21 August 1946

C.2.10 Report No. 5, Major Damage Report, USS Banner (APA-60)tt
Commanding Officer to Director of Ship Materldl
4 July 1946

C.2.11 Report No. 5, Major Damage Report, USS Banner (APA-60jtt
Commanding Officer to Director of Ship Material
1] August 1946

C.2.12 Major Damage Report, USS Barrow (APA-61)tt
Commanding Officer to Director of Ship Material 0
12 Auqust 1946

tAvailable from DOE CIC.

ttUndergolng Declassification Review; will be available from DOE CIC.
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C.2.13 Commanding Officers Report #11, USS Briscoe (APA-65)tt
Commanding Officer to Director of Ship Material
12 July 1946

C.2.14 CROSSROADS Report #11, USS Briscoe (APA.-65-tt
Commanding Officer to Director of Ship Material
18 August 1946 " - .

C.2.15 Inspection Report, USS Brule (APA-66)tt
Commanding Officer to Director of Ship Material
13 August 1946

C.2.16 Decontamination Work on USS Butte (APA-68)tt 4

Commanding Officer to CTG 1.2 .6.
18 August 1946

C.2.17 Decontamination of USS Carteret (APA-70)tt
Commanding Officer to Director of Ship Material
22 August 1946

C.2.13 Commanding Officers Report No. 11, USS Catron (APA-71)tt
Commanding Officer to Director of Ship Material
11 July 1946

C.2.19 Report of Decontamination Procedures, USS Conyngham (DD-371)ltt
Commanding Officer to CTG 1.2. .
19 August 1946

C.2.20 Commanding Officers Report No. 11, USS Cortland (APA-74)tt
Commanding Officer to Director of Ship Material
30 July 1946

C.2.21 Geiger Readings USS Crittenden(APA-77 tt
Commanding Officer to CTG 1.2
23 August 1946

C.2.22 Damage Report (No. 5) and Commanders Report (No. 11), USS Dawson
(APA-79)tt

Commanding Officer to Director of Ship Material
3 July 1946

C.2.23 Report Five, Test Baker, USS Dawsontt
Commanding Officer to Director of Ship Material
14 August 1946

C.2.24 Boarding Reports 27 July -- 17 August, USS Dentuda (SS-335)tt

C.2.25 Report of Decontamination, USS Dentuda (SS-335)tt
Commanding Officer to Director of Ship Material
21 August 1946 .6

ttUndergoing Declassification Review; will be available from DOE CIC.
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C.2.26 Preliminary Inspection, USS Gasconade (APA-85)tt
Commanding Officer to Director of Ship Material
7 August 1946

C.2.27 Malor Damage Report, USS Gasconade (APA-85)" -
Commanding Officer to Director of Ship r'.terial
20 August 1946

C.2.28 Decontamination Measures Carried Out on USS Gasconade (APA-85)tt ,
Commanding Officer to Director of Ship Material
21 August 1946

C.2.29 Commanding Officer's Report -- CROSSROADS, Report No. lI~t
Commanding Officer LCI(L)-549 to Director of Ship Material
7 July 1946

C.2.30 CROSSROADS Report No. 5tt
Commanding Officer LCI(L)-549 to Director of Ship Material
11 August 1946

C.2.31 Report Number 11, LCI(L)-615tf
Commanding Officer to Director of Ship Material
9 August 1946

C.2.32 Malor Damage Resulting from Test ABLE, CROSSROADS Report
Number 5TT
Commanding Officer LCI(L)-615 to Director of Ship Material
3 July 1946

C.2.33 Commanding Officer's Report (Report Number II)tt
Commanding Officer USS LST-220 to Director of Ship Material
8 July 1946

C.2.34 Major Damage Report (Report 5 )tt
Commanding Officer USS LST-220 to Director of Ship Material
14 August 1946

C.2.35 Report Number 11. Commanding Officer's Report on Test ABLEtt
Commanding Officer USS LST-545 to Director of Ship Material -

4 July 1946

C.2.36 Major Damage Report (Report Number 5, Test BAKER)•
Commanding Officer Mugford to Director of Ship Ma-arial
13 August 1946

C.2.37 Major ,Damage Report (Report Number 5)tt
Commanding Officer Nevada to Director of Ship Material
13 August 1946

0

ftUndetgoing Declassification Review: will be available from DOE CIC.
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C.2.38 Report of Decontamination Progress, USS New York (BB-36)tt
Commanding Officer to Director of Ship Material

* 15 August 1946

C.2.39 Report on Decontaminationtt
Commanding Officer USS Niagara to Director of Ship Material
20 August 1946

C.2.40 Decontamination Work Done by Ships Forcestt
Commanding Officer USS Parche to Director of Ship Material
21 August 1946

C.2.41 Commanding Officer's Report (Report Number 11). Forwarding oftt
Commanding Officer USS Pennsylvania to Director of Ship Material
12 July 1946 (ABLE)
n.d. (BAKER)

C.2.42 Major Damage, Test ABLE -- CROSSROADS Report Number 5tt
Commanding Officer USS Pilotfish to Director of Ship Material
4 July 1946

C.2.43 Major Damage Report -- Report Number 5't
Commanding Officer Prinz Eugen to Director of Ship Material
5 July 1946

C.2.44 Sakawa -- Condition of and Sinkingit-
W.S. Maxwell to Director of Ship Material
2 July 1946

C.2.45 Report of Radiological Decontamination of the USS Salt Lake City.
(CA-25)tT
Commanding Officer to Director of Ship Material
19 August 1946

C.2.46 Report of Decontamination Work, Submission oftt
Commanding Officer Searaven to Director of Ship Material
23 July 1946

C.2.47 Report of Decontamination Worktt
Commanding Officer Searaven to Director of Ship Material
20 August 1946

C.2.48 Decontamination Work, Report oftt
Commanding Officer Skate to Director of Ship Material
20 August 1946

C.2.49 Boarding Reports, 28 July_-- 21 August, Skipjack (SS- 184 )tt

C.2.50 Procedure for All Target Vesselstt

Commanding Officer Stack to Director of ship Material

ltUndergoing Declassification Review; will be available from DOE CIC.
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c.2.51 Tuna Boarding Reports, 27 July - 15 Augusttt

C.2.52 Decontamination Work Accomplished Aboard USS Tuna,~ Report oftt
Commanding Officer to CTG 1.2
19 August 1946

C .2.53 Report of Decontamination Worktt
Commanding Officer Wilson to CTG 1.2 0
18 August 1946

C .2.54 Radiological Decontamination Procedures,. Prinz Eugen. August 4 to
Aucrust 11. 1946TT
Commanding Officer to CTG 1.2
13 August 19466

C.4.1 Rosters of Officerstt
CJTF I
1 July 1946

c.6.1 Comments on Results of the Investigations on the USS Rockbridgett
H. Scoville
Technical Analysis Section
21 November 1946

C.6.2 From Rockingham. CTG 1.2, to Director of Ship Materialtt
U.S. Naval Communications Systems Dispatch
3 August 1946

C.7.1. VX-2 Loqtt
Volume 1679 aboard Shancjri-La

C.7.2 VPB-32 Squadron at CROSSROADS~t
Ltr from William B. Lower to Capt A.G. Nelson, USN
Serial 981 T3J/1243
29 June 19~79 (ierivacy ALL Restrictions)

c.1.3 Personal Flight Log of Durell Hyerstt
VPB-32 Log (Privacy Act Restrictions)

C.7.4 VH-4 PBN Daily Flight Logtt
Vol. 736

C.7.5 Smooth Log -- Submission oftt
Commanding Officer U.S. Pacific Fleet, Air Forces Pacific Fleet to
Chief of Naval Personnel
20 September 1946

* ~ttL~ndergoing Declassification Review; will be available from DOE CIC.
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a.

C.7.6 Danger from Alpha Contamination on Drone Aircraft in Test BAKER
Memo from H. Scoville to S.L. WarrenT
9 September 1946

C.8.1 Bikini Scientific Resurvey, Volume I, Operations - <"-
AFSWP
December 1947 NTIS AD A077 489*

C.8.2 Bikini Scientific Resurvey, Volume II, Report of the Technical
Director
AFSWP - -
December 1947 NTIS AD A077 490*

C.8 3 Bikini Scientific Resurvey, Annex IV, Report of the Technical Director
(Supplement to Volume II)
AFSWP
December 1947 NTIS AD A077 491*

C.8.4 Investigation of Gamma Radiation Hazards Incident to an Underwater
Atomic ExplosionTT
Walmer E. Strope
BuShips
March 1948

c.9.2 Bureau of Ships Group Final Report, Test A and B, Volume I**
December 1946 XRD-2

C.9.3 Final Report of Test ABLE and Test BAKER, Volume II**
December 1946 XRD-3

C.9.149 Final Report of Atomic Bomb Tests, January 17, 1946 to September 27,
1946, Volume 1 -- General Report**

XRD-149

C.9.150 Final Report of Atomic Bomb Tests, January 17, 1946 to September 27,
1946, Volume 2 -- Report of CTU 1.4.1 (Engineer)**

XRD-150

C.9.151 Final Report of Atomic Bomb Tests, January 17, 1946 to SEptember 27,
1946, Volume 3 -- Report of CTU 1.4.2 (Signal**

XRD-151

C.9.153 Final Report of Atomic Bomb Tests, January 17, 1946 to September 27,
1946, Volume 5 -- Report of CTU 1.4.4 (Chemical)**

XRD-153

*Available from NTIS: order number appears before the asterisk.

"*Undergoing Declassification Review, will be available from NTIS.

*t Available from DOE CIC.

Undergoing Declassification Review; will be available from DOE CIC.

252



C.9.154 Final Report of Atomic Bomb Tests, January 17, 1946 to September 27,
1946, Volume 6, Part I -- Report of CTU 1.4.5 (Quartermaster)**

XRD-154

C.9.155 Final Report of Atomic Bomb Tests, January 17, 1946 to September 27,
1946, Volume 6, Part II -- Report of CTU 1.4.5 (Fuels and Lubri-
cants)**

XRD-155 0

C.9.156 Final Report of Atomic Bomb Tests, January 17, 1946 to September 27,
1946, Volume 7 -- Report of CTU 1.4.6 (Air)**

XRD- 156

C.9.157 Final Report for Tests ABLE and BAKER, Bureau of Aeronautics Group** 0
18 October 1946 XRD-157

C.9.185 Radiological Decontamination of Target and Nontarget Vessels, Volume 1
NTIS AD 473 906* XRD-185

C.9.186 Radiological Decontamination of Target and Nontarget Vessels, Volume 2 0

NTIS AD 473 907* XRD-186

C.9.187 Radiological Decontamination of Target and Nontarget Vessels, Volume 3
NTIS AD 473 908* XRD-187

C.9.189 Historical Report -- Atomic Bomb Tests ABLE and BAKER (Operation
CROSSROADS), Volume I**
January 1946 XRD-189

C.9.190 Historical Report -- Atomic Bomb Tests ABLE and BAKER (Operation
CROSSROADS), Volume II**
January 1947 XRD-190

C.9.191 H istorical Report -- Atomic Bomb Tests ABLE and BAKER (Operation
CROSSROADS), Volume III**
January 1947 XRD-191

C.9.206 Report on Atomic Bomb Tests ABLE and BAKER, Operational Report,
Volume I
January 1947 XRD-206
NTIS AD 473 986*

C.9.207 Report on Atomic Bomb Tests ABLE and BAKER, Operational Report,
Volume II** •
January 1947 XRD-207

*Available from NTIS; order number appears before the asterisk. •

"**Undergolng Declassification Review, will be avallabie from NTIS.
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C.9.208 Technical Report of Operation CROSSROADS
W.H. Shurcliff et al. 0
18 November 1946 XRD-208
NTIS AD 367 496*

C.9.209 Report on Instrumentation of Technical Staff**
December 1946 XRD-209 ... -

C.9.210 Report on Instrumentation of Technical Staff**
December 1946 XRD-210

C.10.1 Naval message 030445Zt"
A.M. Sumner
4 August 1946

C.10.2 Naval message 120706Ztt
CTG 1.2
12 August 1946

C.10,3 Naval message 032309Ztt
CJTF 1
3 August 1946

C.10.4 Naval message 302200Ztt
CNO
31 August 1946 .

C.10.5 Naval message 2401llZtt
ComSe rv Pac
25 August 1946

C.10.6 Naval message 311521Ztt ,
CJTF 1
31 July 1946

C.10.7 Naval message 020252Ztt
CJTF 1
2 August 1946

C.10.8 Naval message 091244Zt

CTG 1.2
9 August 1946

"Available from NTIS; order number appears before the asterisk.

**Available at DOE CIC.

tAvallable from DOE CIC.

ttUndergoing Declassification Review; will be avallab]e from DOE CIC.
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CI0.9 Naval message 142238Zt
CTG 1.2
16 August 1946

C.10.10 Naval message 050544Ztt
CJTF 1
5 August 1946

C.10.11 Naval message 080303Z0t
CJTF 1
11 August 1946

C.10.12 Naval message 102345Zt t

CJTF 1 5
11 August 1946

C.10.13 Naval message 202354Ztt
Safety Advisor
21 August 1946

C.10.14 Naval message 100648Ztt
CJTF 1
11 August 1946

C.10.15 Naval message 1'J802Zt
Radsafe Section
15 August 1946

C.10.16 Naval message 100305Zt

Los Alamos Laboratory
Kwajalein
10 August 1946 ...

C.10.17 Naval message 292336Zt

Burleson (APA-67)
30 July 1946

C.10.18 Naval message 180134Zt t  .
CTG 1.2 to BuPers (ammunition dispersal CROSSROADS)
18 October 1946

C.11.1 Ltr: S.L. Warren to W.G. Myers-
31 Decembaer 1946

C.11.2 Messageform Sept 46 041649Z t

Washington Headquarters
4 September 1946

fAvalfable from DOE CIC.

ttUndergoing Declassification Review: will be available from DOE CIC.
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C.11.3 Notebook. Bikini, August 1946 (entry for 10 August)t
S.L. Warren 0

C.11.4 "Command Problems of Atomic Defense Warfare" (speech)tt
F.T. Winant, Jr.
September 1947

C.I1.5 Ltr: Task of Ammunition Inspection and Disposal on CROSSROADS Target
Vessels, Report on~t
LCDR S.W. McGovern to CTU 1.2.12
JTF I
23 October 1946

C.11.6 Message: Serial T-346tt
CTG 1.2 to JTF 1
29 August 1946

C.11.7 Ltr: Radiological Safetytt
OIC Ammunition Disposal Unit to Chief BuMed
11 November 1946 - O

C.11.8 Memorandum: Comments on Letter ot Officer in Charge of Ammunition
Disposal Unit of 11 November 19 4 6 tt
Capt. G.M. Lyon, Safety Advisor
29 November 1946 - ....

C.11.9 Ltr: Safety Regulations for Work on Target Vessels Formerly
JTF 1tt
Chief BuMed
31 January 1947

C.11.10 Ltr: Serial 0 16 9 P3 6tt
CNO tc. Chief NavPers
15 July 1947

C.11.11 Memorandum: Conference on Radiological Safety 22 November 1946,
report ontt
BuShips
10 December 1946

C.11.12 Message: September 46 2 417 48Zt
Kelley, USEO
24 September 1946

C.11.13 Memorandumtt
CB 1156 to CJTF 1
1 October 1946

tAvallable from DOE CIC.

ttUndergolng Declassification Review; will be available from DOE CIC.
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C.l1.14 Memorandum: Security Guards on Amen, Bikini, Eneu Islandstt
23 July 1946 -

C.l1.15 Ltr: Ser 9E1 TD/2200t
W.H. Loeffler to S. Jones
Department of the Navy

C. 11.16 Memorandum: Monitor Problemslt , .
OIC Target Ship Monitors to Chief Radsafe Section
9 August 1946

C.11.17 Ltr: Ser X-000083tt
University of California, Berkeley, to Capt. W.B. Walsh, USN
20 September 1946 ,

C.1.18 Ltr: Ser 000 0 961t
University of California. Berkeley, to Adm. T.A. Solberg
25 October 1946

• - -S..

C.1.19 Memorandum: Summary Report of Conditions of Target Ships as of 2000,
4 August 1946, Based on DSM Plot in Radiological Safety Controltt
Radiological Safety Section
4 August 1946

C.11.20 Memorandum: Ammunition Disposal Unit Muster Listtt •
Commanding Officer Geneva
22 September 1946

C.11.21 Memorandum: Ammunition Disposal Muster Listtt
Commanding OfficeL Geneva
1 October 1946 .

C.11.22 Ltr (Ser 040S): Radiological Safety Section, Weekly Chronological
Report of Activities of Week Beginning 24 March 194 7 tt
CINCPAC to Chief BuMed
March 1947

C. 11.23 ALHAV #122: Blood Count for All Navy CROSSROADS Personneltt
19 May 1947

C. 11.24 Message: ATCOMKWAJ to BuMed (160515Z)tt
17 May 1947

C. 11.25 Ltr: A9-4(49921) (390)/Kht.
Corjrander San Francisco Shipyard
22 January 1948

t Available from DOE CIC.

ttUndergoing Declassification Review; will be available from DOE CIC. . -
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C.11.26 Ltr: A(-4/S99-(5) RAC:Jll, Code 950.t
Commander San Francisco Shipyard 0
1 December 1948

C.11.27 JTF-1 Letter to commanding officers of shipstl "
CJTF 1
9 September 1946

C.11.28 Letter from Wright Langham to Dr. Herbert Scoville.
5 Nov 1946

C.]1.29 Telegram to CWSF from Radiological Safety Advisor AH 12 - Havent
13 August 1946

C.11.30 Memorandum: Staff Comanander JTF-l. Radiological Advisor to CTG
1 . 2 t
13 August 1946

C.1l.31 Memorandum: "Dust Samples Taken in Crew Spaces on Prinz Eugen 9 August
1946." Pill Country Lab to Col. Warrent *0
n.d.

C. 12.1 National Geograph, "Operation CROSSROADS"
April 1947

C.12.2 Life, "After Year Ships are Radioactive"
11 August 1947

C.12.3 All Handst
Bureau', Naval Personnel
1 July .. 6

C.12.4 Lecturet
Stafford L. Warren
7 October 1947

C.12.5 Personal Interview with Col. Gallentinett
11 November 1982 (Privacy Act Restrictions)

C.12.6 Washington Post. "New Blood Tests Ordered for Men Who Were at Bikini"
28 May 1947

C.13.1 History ot USS Geneva (APA-86) d-ring Operation CROSSROADS (1946)t
August 1981 S

t% ible from DOE CIC.

ttvou•rgoing Declassification Review; will be available from DOE CIC,
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C.13.2 Ltr: Beta Radiation Film Dosimetryt -.
J. Brady to W.H. Loeffler 0
Reynolds Electrical and Engineering Co., Inc.
18 March 1983

C.13.3 Ltr: Office of the Chief of Naval Operations to the Honorable Diane
Feinstvin, Mayor (f San Francisco (includes attachment I and internal -
NTPR CROSSROADS wcrking papers)t .

C.13.4 CROSSROADS Personnel Dosimetry Records (printed list and microfilm
source records)T
Reynolds Electrical and Engineering Corp.
1946-1947 (Privacy Act Restrictions)

C.13.5 Listing of Army Air Force Units Participating in CROSSROADSt
October 1982

C.13.6 Dosimetry Matrix Report, 1946 Pacific Recordst
Reynolds Electrical and Engineering Co., Inc.
7 September 1982 0

C.13.7 Not Used

C.13.8 Marine Corps Nuclear Test Personnel Review File Ct
(1983] (Privacy Act Restrictions)

C.13.9 CROSSROADS Radiological Clearance of Various ShipsHt
1 August 1982

C.13.10 NNTPR Ship Historiest
Various dates

C.13.11 Memorandum: Listing of the CROSSROADS Target Ships and Their
Fatet
CNO
25 May 1978

C.13.12 "Plutonium Contamination on the USS SKATE, Operation CROSSROADS"tt -

Memorandum: J. Goetz (Science Applications Inc.) to D. Auton (DNA)
24 March 1984

0 -1

0

t Available from DOE C0C.

ftUndergoing Declassification Review; will be available from DOE CIC.
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APPENDIX A .

ACTIVITIES OF PARTICIPATING NAVY VESSELS -
DURING OPERATION CROSSROADS

This appendix lists the 153 support ships, 84 target ships, and other Navy •
craft that participated In Operation CROSSROADS. Their crew complements, the
dates of their arrival at and departure from Bikini, their distances from the
two shots, and their postshot dispositions are given. Crew sizes and Bikini
departure dates may vary somewhat from data in Tables 31 and 32 (Chapter 12),
which are based on somewhat more expanded research. Activities that are con-
sidered important to the conduct of the operation or that had radiological
significance are included. Excluded was information on those days that the log
entries reflected only routine operations. For example, all ships left Bikini
Lagoon on July 18 and 19 for the test BAKER rehearsal, but reference to the
rehearsal has been omitted in the ships' activity schedule in this appendix.
The ships are listed alphabetically.

The information In this appendix has been extracted primarily from each
ship's log (Reference W)* but has been been supplemented by material from logs
of other ships and other documents. Information given without citation to a
reference may be assumed to be from the ship's own log. Among the other docu-
ments useful in compiling this Appendix were two specified in the CROSSROADS
OpPlan for each target vessel. These were the Major Damage Report (often re- ' .
ferred to as "Report No. 5") (Reference 2) and the Commanding Officers Report
(often referred to as "Report No. 11") (Reference 3). In addition, the com-
manding officer of each target vessel wrote a report summarizing decontamina-
tion activities (Reference 4).

Throughout the description of the ships' movements, reference is made to
the numbered berths and named lagoon-patrol sectors within Bikini Lagoon and
named operating areas outside the lagoon. The berths were numbered from I in
the northwestern portion of the anchorage area to 386 in the southeastern
area. The berths were arranged in long, somewhat irregular west-to-east rows.
There were in addition berths near Eneu Island designated by letters or their
phonetic equivalent, e.g., Able for A, Jig for J. Oboe for 0, etc. Figure A.1
shows the berths and their relationship to the islands of the atoll and the
target fleet area.

The !19oon-patrol sectors within the lagoon important during reentry were
designated with names of various countries. The sectors were centered on the
surface 2.ero point and are shown on Figure A.2.

The operating areas outside Bikini Lagoon used by Lhe ships during the
tests were designated with the names of historic automobile manufacturers.
These are also shown in Figure A.2.

*References are listed at the end of this Appendix (p. 448).
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Figure A.1. Bikini anchorages and target ship area, CROSSROADS.
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Figure A.2. Target area patrol sectors and ship operating areas for CROSS-
ROADS. Target area patrol sectors shown are for ABLE. For BAKER,
the Holland sector was el.mnated and the Lngland. France, and
Greece sectors expanded to fill the area. The ship operating
areas shown are in their nominal positions. Before each snt,
the shot-time wind was predicted and the areas were rotated
around Point Auto accordingly. For ABLE the areas were rotated
counterclockwise 500; for BAKER, clockwise 300,
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USS Achomawi (ATF-148) USS Achomawi (ATF-148)

USS ACHOMAWI (ATF-148) 10 July Towed target vessel YO-160 to anchorage
beside target ship USS Arkansas (BB-33).

Crew Size: 80 1958 Anchored In berth 76.
Bikini Atoll Arrival: 26 May 1946
Bikini Atoll Oeparture: 29 August 1946 11 July
Shot ABLE Location; 27 nmi (50 km) E 0909-1105 In vicinity of Pensacola. while Pensacola
Shot BAKER Location: 12 nmi (22 km) St shifted berths.
Oecontjmlnation Location: San Francisco 1120-1708 In vicinity of target ship USS Nevada
Operational Clearance: 6 December 1946 (BB-36), while Nevada shifted berths.
F inal Clearance: 13 December 1946 1122 Anchored in berth 76.

lask Unit and Function 12 July
Achomawl, a fleet ocean tug, served as a support 0103-1132 In vicinity of target ship USS Saratoqa
ship in TU 1.2.7 (Salvage Unit) under TG 1.2 (Tar- (CV-3). assisting In towing and shifting
get Vessel Group). Its function was to tow or sal- berths.
vage damaged target vessels after the shots and 1157 Anchored in berth 76.
to fight fires abrd make ship repairs. -

15 July
Shot ABLE (I July, 0)00) 0946-1013 Towed target vessel YOG-83 to new an-

chorage.
30 June 1110 Anchored In berth 76.

1250 Underway for station outside lagoon.
16 July

I July 0800 Towed Sarato-ga to new berth.
1253 Entered Bikini Lagoon. 0927 Anchored In berth 76.
1340 Approached USS Palmyra (ARS(T]-3) to dis-

embark the boarding party. 17 July Moored beside YW-92. a radiologically
1425 Steered east of array to clear the tar- suspect vessel, for 8-1/2 hours and

get vessel array. towed It for 5 hous."
1802 Anchored In berth George.

23 July
2 July 0600-0900 Cleared lines fouled while maneuvering

0830 Arrived at USS Haven (AH-12) to bring target ship USS Briscoe (APA-65).
aboard a salvage officer. 0948 Anchored in berth 76.

084U Underway for target ship Sakawa. 5
0903 Arrived at Sakawa, which was found to be Shot BAKER (25 July, 0835)

radiologically unsafe.
0905 Stood clear of Sakawa. 24 July
1025 Sakawa In tow but slowly sinking. 1259 Undprway for a station outside the
1040 Sakawa cqmpletely submerged. harbor.
1143 Tow wire to Sakawa cut,
1232 Anchored in berth George. 25 July

1006 Reentered the lagoon.
3 July 1119 Anchored in berth C. .

0936 Underway for target vessel ARDC-13. 1300 Underway for target ship USS Bladen
1007 Arrived at ARDC-13. (APA-63).
1117 Towed ARDC-13 to vicinity of Eneu Isiand. 1320 Arrived In vJcinity of Bladen, standing
1345 Cast off tow wire from ARDC-13. by awaiting orders.
1445 Anchored In berth George. 1327 Proceeded to berth G.

1356 Anchored In be.tn G without cor;ducting
6 July salvage activity.

0800-0925 Towed target ship LISS Salt Lak, City (CA-
25) and anchored it In berth 104. 26 July Stood clear of anchorage for about 2

0950 Underway for target shlp USS Pensacola hours to allow IUSS Reclaimer (ARS-42)
(CA-24). and Its tow through.

i233 Took Pensacola In tow to bL th 286.
1347 Anchored Pensacola. 28 July Shifted to new anchorage, 1.375 yards

1515-1530 Towed Salt Lake City to a new anchorage. (1.3 kin) south of berth 377.
1619-1630 Towed Salt Lake City to a new anchorage.

1708 Anchored in berth 76. 29 July
0749 Underway for target submarine USS Skate

7 July (55-305).
0830 Underway for tirget ship USS Crittenden 0831-1307 Towed Skate to Ionchebi Island for moot-

WAPA-77). Ing.
0918 Arrived at Crittenden. 1544-1752 Conducted diving operations on Skate.
1020 Assisted by ATR-87, took Crittenden In 1819 AnchorLe Skate.

tow. 1850 Anchored In berth 377.
1129 Crittenden anchored.
1152 Anchored in berth 76. 30 July

0745 Underway fc: target submarines Skatc and
8 July USS Tu a (55-203).

1547 Underway for ARDC-13. 0836 Began washdown of Skate using mrnitors
1731 Anchored ARDC-13 securely. (fixed, high-pressure water nozzles) and
1820 Anchored in berth 76. ficehoses.
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USS Achomawi (ATF-148) USS Achomawi (ATF-148)
30 July

1027 Washed down Skate's bow with diesel fuel 1515-1530 Sprayed New York with lye solution.
oil. 1705 Anchored near berth 373.

1125 Began washdown of Skate's pcrtside.
1315-1327 Underway for Tuna. 6 August

1335 Began washing down Tuna. 0755 Underway to New York.
1517 Washed down Tuna's portslde, 0900-0905 Sprayed New York with lye Solution.
1540 Washed down Tuna using lye solution under 0921 Resumed spraying New York.

pressure. 0936 Boarding team No. I boarded New York
1625 Completed washdown operations. with a hose to continue spraying with
1705 Anchored In berth G. lye solution. l i

1020 Discontinued spraying New York; boarding
31 July team returned to Achomawl.

0745 Underway for further washdown operations. 1051 Boarding team No. 2 boarded New York to
0815-1130 Washed down Skate with saltwater using spray with lye solution.

two monitors and two additional streams. 1135 Discontinued spraying New York; the
and sprayed with lye and bo!ler compound boarding team returned to Achomawl.
solution. 1137 Departed area to conduct an inspection -

1305-1603 Washed down Tuna with two monitors and tour.
two addit~onal streams. 1535-1545 Sprayed target ship USS Pennsylvania .

1654 Anchored in berth G. (BB-38) with lye solution.
1607-1625 Sprayed Pennsylvania with lye solution.

1 August 1650 Departed the area.
0753-0821 Underway for Skate. 1716 Anchored in berth 363.

0833 Began washdown of Skate.
1053 Used four streams of seawater on Skate. 7 August
1214 Skate washdowii completed. 0951-1014 Underway for Pennsylvania with boarding
1225 Underway to target ship USS Stack (D0- teams and monitors.

406). 1120-1155 Sprayed paint remover solution on Penn-
1316-1400 Washed down Stack with midship monitor. sylvania's superstructure.
1402-1420 Hose crew boarded Stack and washed it 1319-1355 Sprayed paint remover solution on Penn-

down with lye solution. sylvanl's portside.
1537-1541 Lye solution sprayed on Stack. 1548 Anchored In berth 76.
1621-1643 Monitored Stack amidshIp and washed down

Its pottside. 8 August
1652 Underway to berth 145 near USS Wharton 0748 Underway for target ship USS Trippe

(AP-7). (DD-403).
1705 Archored in berth 145. 1010-1038 Sprayed decontamination solution on

TrippP.
2 August 1304-1543 Washed down Tripe with saltwater

0936 Underway for Stack, streams.
1006-!009 Sprayed Stack with lye solution. 1640 Anchored in berth 16.
1017-1021 Two men boarded Stack.
1038-1043 Resprayed Stack with lye solution. 9-15 August Anchored in berth 76.
1223-1232 Stack boarded by the captain, a civilian, O

and members of the boarding team. 16 August
1314-1330 Sprayed Stack with lye and boiler con- 0839 Underway to Pennsylvania.

pound solution. 1645 Returned to berth 76.
1350-1352 Sprayed Stack with lye and boiler com- 1725 Anchored.

pound solution.
1420-1438 Washed dowr, Stack's portside with salt- 17 August

water. 0845 Went alongside Pennsylvania to pick up a
1441-1504 A party took readings on Stack. boarding and working party of 7 officers

1515 Underway to berth 377. and 37 men. _
1634 Anchored In berth 371. 1118 Underway for anchorage.

1125 Arrived at anchorage.
3 August 1457 Underway to swing Pennsylvania aLound.

0731 Underway for StaCK. 1526 Turned Pennsylvania around.
0840-0932 Washed down Stack with saitwater. 1630 Cast off line from Pennyslvania.
0957-1055 Concentrated on Stack's portside. 1701 Anchjxed ir, berth 76.

1207 Anchored in a berth 1.375 yards (1.3 km)
south of berth 337. 19 August

1037 Took target ship USS Dawson tAPA-79) In
5 August tow for Kwajalein Atoll.

0850-1050 Underway for target ship USS New York
(BB-34) with boarding team members. 21 August

1100 A civilian boarded New York. 1050 Anchored Dawson In Kwajalein Lagoon.
110?-1122 Sprayed New York with lye solutiort. 1356 Underway for Bikini Atoll.
1159-1201 Sprayed New York with lye solution.
1213-1221 Sprayed New York with lye solution. 22 August
1310-1356 Wdshed down New York with saltwater. 1115 Anchored at Bikini Atoll.

1358 A civilian boarded New York. 1422 Departed for Kwajalein Atoll with New
1405 Boarding team boarded New York. York in tow.
1500 Boarding team and civilian returned to

Achomawl.
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"USS Achomawl (AiF-148) USS Albemarle (AV-5)

24 August 31 July 6
1008 Anchored New York at Kwajalein Atoll. 0707 Anchored at Bikini Atoll In berth 207.
1425 Underway for Bikini Atoll.

2 August Shifted to berth 385.
25 August

0727 Arrived at Bikini Atoll. 7 August Shifted to berth 207.

26 August 12 August Personnel from target ship USS Indepen-
1005 Underway with target ship USS Barrow dence (CVL-22) came aboard Ajax for .

(APA-61) In tow, messing and berthing. 0
27 August 14 August Shifted to anchorage located between

1301 Arrived at Kwajalein Atoll. berths 93 and 114.
1703 Underway for Bikini Atoll.

18 August Some Independenc personnel transferred
28 August to USS Artemis (AKA-21) for transport to

0919 Arrived at Bikini Atoll. Pearl Harbor.

29 August Left for Kwajalein Atoll with target 23 August
snip USS LST-133 In tow. 1150 Departed for Kwajalein Atoll.

30 August 24 August
1535 Anchored LST-133. 1136 Arrived KwaJalein Atoll.

1 September 28 August
1616 Departed for Pearl Harbor. 1543 Departed Kwajalein Atoll after embarking

0.personnel for transport to Pearl Harbor.

USS AJAX (AR-6) 6 Septembe
1035 Arrived at Pearl Harbor.

Crew Size: 753
Bikini Atoll Arrival: 1 May 1946
Bikini Atoll Departure: 23 August 1946 USS ALBEMARLE (AV-5)
Shot ABLt Locatlon: 16 nms (30 km) NNEM
Shot BAKER Location: 15.5 nmi (29 km) ENE Crew Size: 569
Decontamination Location: San Diego Bikini Atoll Arrival: 4 May 1946
Operational Clearance: By 1 January 5947 Bikini Atoll Departure: 25 July 1946

Shot ABLE Location: Anchored at Kwajalein Atoll
lask Unit and Furction Shot BAKER Location: >8 nmil (15 ksn) ESE (Area Chalmers)

Ajax. a repair ship. was part of TU 1.8.1 (Repair Decontamination Location: Los Angeles
and Service Unit). Its functions were salvaging, final Clearance: By 22 November 1946
towing, and emergency repair work. It also was

* equipped with heating apparatus for rapid deter- Task Unit and Function - -
msnation of the safe-life storage period of any The seaplane tender Albemarle served In TU 1.1.1
questionable smokeless gunpowders. (Laboratory Unit). It contained laboratory facil-

Itles for the technical group. It also transported
Shot ABLE (1 July, 0900) the weapons and provided assembly facilities.

30 June Shot ABLE (I July, 0900)
1411 Underway for station outslde lagoon.

- July Anchored at Kwajalein Atoll.
1 July

1912 Anchored in berth 270. 4 July •
1012 Anchored at Bikini Atoll in berth 40.

2 July Shifted to berth 207.
Shot BAKER (25 July. 0835)

Personnel transfers occurred for several days after
shot ABLE. 25 July

0513 Underway to Its operating area east of
Shot BAKER (25 July, 0835) the lagoon.

1447 Anchored in berth 368, Bikini Atoll. 5
24 July 1835 Underway for Kwajalein Atoll.

1602 Underway for station northeast of Bikini
Atoll. 26 July

0929 Anchored at Kwajalein Atoll.
25 July

1631 Anchored in Rongelap Lagoon in berth 31. 30 July
1017 Underway for San Pedro, Calitornia. via. - -

30 July Pearl Harbor.
1811 Underway for Bikini Atoll.

268



USS Allen M. Sumner (DD-692) USS Allen M. Sumner (DD-692)..........

UISS ALIEN M. SUMNER (00-692) 1123 Set course and proceeded to resume sta-
tion at Point Sugar.

Cr ew Size: 278 1553 Layiny to at Point Sugar.

Bikin Attoll Arrival:L 5 lineu1946 1927 Proceeding to station at Point Sugar.
Biini Atoll Departure: 10 August 1946

Shot ABLE Location: 19 n-rPi (35 kin) E 10 July
Shot BAKER Location: 19 nmit (35 kin) Sf. 0950 Proceeding to rendezvous at 11Q12H.;
Decontamination Location: Puget Sound 165

0
46'E. Conducted tactical naval op--

Operational Clearance:* 19 November 19415 erations in this area in company with
F Inal Clearance; 10 January 1947 USS Ingrahan (00-694) and USS Robert K.

Huntilngton (00-781).

Task Uni t and function 11 Jluly
The destroyer Sumkner served as a support ship in 0955 Proceeded independently and stood into
Destroyer Division 72 In TG 1.7 (Surface Patrol). port.
its function was to patrol the area around the 1033 Moored to LISS Enoree for refueling in-
atoll and also aId In the oceanographic and radio- berth 305.
logical task unit. 1230 Underway for berth 147E. '

1259 Anchored in berth 147E.
Shot ABLE (I July. 0900)

14 July
I July 11615 Underway for Point Sugar.

1348 Enr route to conduct radiological and 1039 Anchored In berth 147E.
oceanographic operation (Palmolive Oper-
ation) - 18 July 4

1639 Anchored In Bikini Atoll b~etween berths 1057 Underway en route to 1IECV berth 386.9
93 and 1 14. 1206 Anchored in berth 386, after relieving

USS Flusser (00-386) as HEC1.
2 July

0940 Underway to relieve ciSS Fall River (CA- 19 July
131) as Haroor Entrance Control Vessel 0525 Underway. proceeding to Point Sugar.
(NECV). 1018 Returned to lee of Eneu Island: continued

1044 Anchored in berth 386. Piklnt steaming as befoor to [eliees Fall River
as H-ECV at Bikini.

3 July 1424 Anchored In berth 386 and relieved -Fall-
1819 Underway In search of an LCM with person- River as HECV.

nel aboard. adrift off Enidrik Island.
1839 Intercepted nessage from USIS Avery Island 21 July

(AC-7E) to 
t
J'fF I to the effect that USS 1008 Underway after being relieved by Laffey

O'Brien (00-725) had recovered personnel (00-7241 as HECV. Proceeding to berth
and LCM. 147Fi

1917 Approached O'Brien 1.900 yards (914 me-P -

ters) South of Enildrik Island. 22 Julye
1;46 Laying to receiving passengers from 1658 Underway for Kwajalein Atoll for person-

0OBrien and securing LCM-C29 In tow. nel transfers.
2019 Underway wit!. >CM-C29 In tow.
2240 All engines -ropped. line towing LCM 23 July

parted. Commenced maneuvering to reoe0651 Anchored in anchorage berth C, Kwahaleln.
LcM-c29. 155-7 Underway to conduct tactical maneuver -

2328 LCM-C29 recovered and recovery crew exercises along route to Bikini.
aboard for Bikini.

24 July -

4 July1  0609 Moored portside to Enoree In berth 324,
C733 Anchored at Bikini Atoll In berth 386. BIkini, for refueling.

0747 Underway to berth 147F.
Jul11  0) Six minlitary and civilian pe-sononi re
224 Underway to new archorage. ported aboard In accordance with verbal

Ii22 Anchiored 200 yards (183, meters) north of orders of Radiological Safety section
berth 168. Bikini. JTF 1. .-

1052 Underway to assurKe HECV duty.
8 Ju~y i138 Anchored in b~erth 386, Bikini.-

C851 Underway for Point Su~gar oceanographic
survey. ýShot BAKFl (29 July, 0'635)

1033 Mlaurenverileg to get on station for oceano
graphic tests. 25 El,;y

1376 lay'ng to at Point Sugar. 3543 Underway from rherrii 386 to PoInt, Suga r .
i448 U.nder:way and prcee~ding to, regain station 1647 Stopped all eninlres, layi ng to wh~ij tak

poiot Sugar io¶ ocednogra;)hIc test . Ing deep water samrples, for rad1olog~ical
1936) AllI wrglnen •tcpped. ilaying t. at PclInt Tests oiutside Bikini Atoll.

Sugar for ocear-ographIc tests. 1714 Set course arid prc-ceedcde to bIklr,.l Atoii
for night mnnritor~rug.

9 Juis lý150 Ancrhored in BikinI A-1ll. atout 2 1,2
C0824 la3y Ing to, ofiducting ooc~noeraplhic ;4.E. ks) s-outh of surtace zero.

t ral iring. 225u fnderwa frties berth.
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USS Allen M. Sumner (DD-692) APL-27
2S July

2309 Anchored In new berth. 2 August
0723 Underway to go alongside USS Dixie (AD-

26 July 4).
0127 Underway to shift berths. 0754 Moored starboard side to Dixie in berth
0146 Anchored In new berth. 191. Bikini.
0927 Underway to shift berth. 1445 Underway from alongside Dixie In berth
0948 Anchored In berth 313. Bikini. 191, proceeding to berth G.
1618 Underway to take deep-water soundings at 1515 Anchored in berth G, Bikini.

varlous points In the atoll. -
1635 Laying to while conducting oceanographic 3 August 0

tests in position 110 32'N: 165030'E. 0728 Underway from berth G. Bikini, to go
1720 Laying to while conducting oceanographic alongside Dixie.

tests in position 11
0
32'N. 165031'E. 0749 Moored starboard side to Dixie 'n berth

1730 Laying to while conducting oceangraphic 363, Bikini.
tests.

1815 Completed tests, proceeding on various 7 August
courses to 11032'N,. 1650321E. 0747 Underway standing out of harbor to join - .

1 1829 Anchored at 11032'N: 165032'E for oceano- USS Moale (DD-693) for offset firing
graphic tests. practice off Eneu island.

1912 Underway to 11032'N; 165031'E. 1445 Anchored in berth 141E. Bikini.
1938 Anchored it. Bikini Atoll to conduct

oceanographic tests. 9 August
20i3 Underway to radiological station 5. 0716 Underway from anchorage berth 147E to
2032 Anchored at station 5. Bikini Atoll, to fuel ship at berth 324.

conduct radiological tests. 0745 Moored starboard side to Enoree In berth
2109 Completed radiological tests, made all 324. Bikini. for refueling.

preparations for getting underway. 0849 Underway from Enoree to berth 147E. 0
2120 Underway to berth 369. 0917 Anchored In berth 147E, Bikini.
2135 Anchored in berth 369, Bikini.

10 August
27 July 0750 Underway from berth 147E. Bikini, to join

1429 Underway to Investigate oil slick about lrlcrrahah, Moale, Huntington. Laffey. and
i1O 04N. 165u28_5'E. 1tS Lowry (DD-770) to conduct firing

1612 Laying to In oil slick, testing sample runs, en route from BIkini to Pearl Har-
of water for radioactivity, bar.

1634 Sample of water showed 80 times tolerance
(8.0 R/24 hours). 15 August Arrived Pearl Harbor.

1635 Leaving oil slick. Underway to entrance
of Bikini Atoll.

1801 Anchored in berth 360, Bikini. USS ANDERSON (D0-411)

28 July Crew Size: 105
1550 Underway proceeding to berth 314N. Biklnl Atoll Arrival: Before 30 June 1946
1612 Anchored In b*rth 314N. Bikini. Crew Location for Shot ABLE: USS Rockbrldge (APA-33) •
2348 Underway to shift berths due to radio- USS Bayfiele (APA-2281

activity in excess of tolerance and to Crew Location for Shot BAKER: LISS Alax AR-6)
avoid excessive exposure to radiological Shot ABLE Location: Berth 186. Bikinl Anchorage,
activity. 750 yards (695 meters) S

Sunk 1 July 1946, B'ktni Atoll
29 July

Ol1 Anchored In berth 3531. Bikini. 1ask Unit and function
0550 Underway to stand ou, of harbor. The destroyer Anderson was a target vessel during
1451 Anchored in berth 381. Bikini. CROSSROADS. Its crew was transferred before ABLE *

1523 Underway to shift berths. and was never returned. It served in Destroyer
1541 Anchored In berth D. Bikini. Division I In TI 1.2.3 (Destroyer Unit). Anderson
1745 Five military and ýIvillan personnel dis- was Instrumented with microphones on Its deck to

embarked by verbal authority of the pick up the sound of the explosions.
Radiological Safety Section, CJTF 1.

Shot ABLE (1 July, 0900.
30 July

0649 Underway proceeding to Kwajalein Atoll. Anderson's crew was transported to the above-noted
154I Anchored In berth K-16. KwaJalein. ships, which were In area Marmon (21 nol 139 km] east)
1751 Underway from be:th K-It. Kwajalein. to of ABLE snot site. Shot ABLE sank Anderson. Diving

Bikini Atoll. operations were conducted later to examine the ship.

31 July
081i Moored starboard side to USS Chikaskla APL-21

(10-54) In berth 250 for retueling.

0938 Underway from alongside Cnikaskia pro- Crew Size 23
ceeding to berth 141. Bikini Depart-ire: 24 August 1946 0

0956 Anchored between berth 147w and 145, Decontaminatlon Location: Kwajalein Atoll
Bikini. Operational Clearance: 25 February 1947

final Clearance: 10 March 1947
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3

APL-27 USS Apogon (SS-308)

lask Unit and Function 1105-1130 Party came aboard to Inspect radloactrv-
APL-27. a non-self-propelled barracks ship. was a Ity.
member of TU 1.2.12 (Kwajalein Maintenance Unit), 3130 Pressure gauge party left.
It was used a& a decontaminatlon station at Kwa- 1500 Party came aboard to Inspect food and
jalein and was not at Bikini for either shot. medical supplies.

1520 Electronics party came aboard and medical
July-8 August At Kwajalein. party left.

1545 Electronics party left the boat.
9 August Taken in tow by USS Sioux (ATF-75) to 1650-1655 Party came aboard to read foil gauges.

Bikini.
4July 3

10-27 August Moored alongside target vessel USS Geneva 0805-0930 Party came aboard to check Instruments.
(APA-86). 1000-i013 Party came aboard to check Instruments.

1010-1105 Electronics party aboard to check instru-
24 August Taken In tow by ATR-87 for Kwajalein. ments.

25 August Anchored In Kwajalein. berth 2?. 6 July
0900-0930 Party came aboard for electronics inspec-

APL-21 remained at Kwajalein until July 1947. tion.
0957 1015 Party came aboard to remove orientome-

tern.
USS APOGON (SS-308)

8 July
Crew Size: 54 0935-1005 Los Alamos instrumentation Party aboard
Bikini Atoll Arrival: Before 30 June 1946 to check Instrumeots.
Crew Location for Snot ABLE: USS Bottineau (APA-235) 1200-1600 Party aboard to photograph blast gauges.
Crew Location for Shot BAKER: Bottineau -
Shot ABLE Location: 1.000 yards (914 meters) SSf 9 July p
Shot BAKER Location: 850 yards (777 meters) SSE 0810-0945 Bureau of Ships Instrumentation Party
Sunk 25 July 1946. Bikini Atoll aboard to install Impulse velocity

gauges.
Task Unit and function 1115-1200 US0 Kenneth Whiting (AV-I4) instrumenta-

The submarine Apogon served in Submarine Division tios group came aboard to remove elec-
112 of TU 1.2.4 (Submarine Unit) as a target ves- tronic instruments from forward bridge
sel during CROSSROADS. Apo,). cartLIVI sbeial tust deck.
torpedoes for studies of atomic blast effects cn 1357 Moored portside to target submarine USS ....
them. Parche (SS-384). alongside US3 Fulton •

(AS-li). In berth 231.
Shot ABLE (1 July, 0900) 1420 Target submarine ISS Skipack (SS-184)

came alongside to port.
1 July Anchored In assigned berth in target

array (1,000 yards (914 meters] SSE of 10 July
surface zero) In Bikini Lagoon. Crew 0945-1019 Party aboard to check torpedoes.
evacuated to tBottlneau 20 risi (37 kmn) 1110 Skiplac got unde:way.
from shot site. 1243 Anchored In berth 251. Bikini.

1302-1435 Working party came aboard to check fire-
2 July control gear.

1500 Reboavding teams A and B left BottIneau
en route to USS Haven (A.H-12). It July

i532 Picked up radiological monlior from 0830-1200 Technician aboard.
Haven. 1315-1635 Party aboard to check torpedo data com-

1550 Apgo boarded. purer.
1554 Topside reported radiologically safe. 1405 1540 Party aboard to remove Instriuments.
1610 Commenced -eentiy of boat through after S

engine room hatch. Began testing for 12 July
hydrogen gas and other explosive mix- 0908 Moored starboard side to pcrtslde of
tures. Hydrogen gas was the only gas Fuiton.
found. 0930 0945 Transferred turpedoos fr,., Fultor to

1752 Below deck spaces testing completed: Apo.on.
normal power and lighting restored. 1502 Anchored in 29 fathoms (53 meters) of

1845-1850 Engaged In maneuvering watch. water in target array.

2 Juwy 13 July "
0140 Boat t! p to Bottineau to pick up Tear. 0940-0945 Damage inspectio: group came aboard from

Charlie. USS Wharton lAP-7).
0853 Inspection ot boat's safety flilm. 0945 Sonar inspection party came aboard.
0920 Inspection of Instruments; Elma safety "120-1140 Photograph4c party came aboard to take

inspection party left. p!ctures of the topside.
0930 "C" Patty returned to boat from Bortn-

nDeau 14 July
1045 Iressure gauge team aboard to Inspect 1040-1301 Party come aboard tc deliver safety film.

gauges; Instrum.ent party leit. 1330- 2it Patty came aboard to inspect salvage
ft tlIgs
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USS Apc,_n (SS-308) USS Appalachian (AGG-1)

Ii July 8 August Apoos crew transfeted to remanried tar- -

(0' 1-0830 larty aboard to install deflection gauges get ship USS Fillmore (APA-93). S
In torpedo oom.

10116-:11.0 Party aboard to work on blast gauges. 10 August Diving operatlons started.

16 July 11-12 August Diving operations continued; recovered
1330-l345 Pjtty came aboard to pick up blast pots. torpedo ordnance.
1440-i455 Party aboard to pick up paint patch.

"13 August Blast ddmage reported to train ballast
17 .ily tanks 6A. 6B, 6C, and 6D; tank 7 had

0840-1159 Rigged specie! wellght-strspernslor, bridles large leaks near top on vent ilsers.
for test BAKEIh. Diver reported that tank top around 6B

1445-1540 Party aboard to install Instruments. main ballast tank vent riser was rup-
1010-1620 Party aboard to post photographic flirts. tured: after torpedo room full of water:

hatch found to be loose or its seat and
18 July It was believed that dog mechanlsm had
C900-1100 Working party came aboa. . place Nord failed. Maneuvering room contained water

UJnit 5120 topside for te KER. that was being blown out. Vie after bat- -
1330 :425 Party came aboard to work .. torpedo room tery hatch was found loose on its seat 5

gauges- with bubbles escaping. it was made tight
by turning hand wheel, Meanwhile diving

20 July operations continued.
064!5 Shovel first evacuation party off In

preparation for test BAKER. 14 August Continued work on repairing the after
0801 Submerged at anchor. torpedo room hatch. Blew water from con-
0858 surfaced. trol room despite large air leak In vi-

1035-1052 Party came abcard to take motion pictures cinity of -,ward tcrpedc-loading hatch..
of topside. Forward engine room and after i;.!tery .

1050-1115 Party bo)arded to check instruments. could be partially blown, despite large
leak from- each wIthin after end ci conn-

21 July lhg rower fal:water.
06r. UESGypsy (ARSO-I) moored alongs!de istat-

board: ccrmnenced work of suspending spe 15 August Continued salvage operations. Remved
cial welohts for test BAKER. badly darraged after torpedo room habch.

0805 _G§ypE,' Irstalled vet of submerged weight-
aft and cleared starboard side. 16 August Continued salvage operations. Continued

10CO qy_!2y moorcid to starboard side tC install fittIng b'low conneotlons tc the fuel bal
set {f w(lghts. last tahKS and naklng the after torpedo

1225 Gypsy completed instAllation of weights room tight. Approxlrratel,. 45 percent of
and cleared starboard side. the buoyancy required t, lIft boat was

lI'4 -lti! Party cn-me ab~oard to check !rstrunenta- available within th!- boats structure,,
t iJr; wor k r

144' 1700 Party trt-'r Haven came abtxard to Install 17 August Continued salvage operatlor:s.
Instruments.

19 August Attempts to lIstali blow conne:treon In
lz Jupy the after fuel ballast and fuel tanks

0500 oe,jarn r irhtj :u.rite hr, aIcr, rdar, ts ptoceeding slowly.
- • :,;,.- ai sua lmen '4P curl tIor hbIll.

(4C I ,lr 5 / ot co*MV_.tel ar.d a;; bards 20 Augi.st Continued salvage operatlos.
dJ-r'-r". , t'r I U(;.,jde. rc' ' ' fInal

.•qp.rlr . th, a te tt k n'injIr t . r. .t.th: 21 Au-gust Continued salvage Ali-rat lo,,. All t,'- I
stood ty• fir rr I i•;IC( . toal last and fuel tar,'s air cI the c-.spn.,

e4 ' Cmrre-,fire r Ig. .,. :. 1i0 soiva,'0 i h., tower fltted with 1.)ow cronc,.ot lor,. :;art
fr,-,n It>' ý r'q IA'I 81. -.vaut-d ctew f,'ci from aft all ta-kr., k-ir.g tooted and-!
t,. hr Itr, mad' a!. tIght.

(1U ha' rI, r 1 f- dJryw. A arh, " .tII,•'-
II'. -' t I, ' ý ,r 3au. -, "i2  I c.-r,,-I- j ' ? A rj,-,:, cont In'-' -ahvag'- ,hr,-n' tot,;

sat,'- l!'t ; - 'I ,- sil-ut.i,{t . ii t,.:' hS.Ktk

z-4 A'-j':s - alat it] .l.,. 1io , '.o -h- :.. -. ,' I '-
, 7 'tAm'; ii ; ). 1.- '- :} avriall -i', to , i Ir l., for dlI,~',:.lti-vn

p J'Jl. rIO- '. I.' a' a-n..,.r hi, > '1 -u' o,:, .i t,'t rIon 5
I'. l" - ." . U5 APRALALriAN jAl' -i

r't -. , '" s i' r d', j . ! c I . k.. . a

sri , ri A '
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USS Appalachian (AGC-l) ARD-29

lask Unit and FunctLinn lask Unit and Function
Appalachlan, an amphlbicus force flagsh~p, served A2ppjfn.L was an attack transport that served in
ir, TU 1.3.2 (Press Unit). Its functions were cox,- Transportation Division 94 in TU 1.2.6 (Merchant
municatlcrs support, messing, berthing, and trans- Type Unit). Its function was to house personnel
portatlor. for newspaper and radio reporters. from target vessels for shots ABLE and BAKER. It

also was a base for L.CPLs and radiological recort-
Shot ABLi (I Jbly. 0900) nalssance personnel.

30 July Shot ABLE (1 July, 0900) - , . -

:!04 J'nderway for an. area outside of the la-
goon. 30 June

1359 Left the lagoon with USS Henrico (APA-45)
I Juiy for steaming area, after taking on trans-

1409 Army patrol boar P-6Q0 came alongside to fers from target ship USS Geneva tAPA-86)

pick up press flir.s, and other personnel.
1609 Anchorel In berth 251. Bikini Atoll.

I July
4 July l16-1l123 lowered seven radiological patrol boats

1707 Underway ior Kwajalein Atoll to dIsembark into the water and left the lagoon. S
press correspondents. 1758 Anchored in berth 278, Bikini Atoll.

5 July 2 July
1030 Anchored at KwaJaleln Atoll. OtI5 Lowered all radiclogical boats for patrol

purposes.
6 Jul'Y 1030 Began dlsembarktng Teams A and B from

.633 Underway for Pearl Harbor. Gere,...

12 July Anchored Pearl Harbor 1335 Geneva Team C disc barked.

Shot BAKER (25 July. 0835)
14 july

.L%5 Left Ped(l Hdrýbor after picking up press 24 July
persornel. 1429 Underway ter area off of the atoll with

various transfers.
21 JEly Arrived at Kwajaleln Atoll and tlmiredl-

iely ],f' for AEln M 'c!! 25 u.ly
1017 )laneuvered near harbor entrance and low

22 J•y ered radiological boats.
043 Arrived at Bikini Atoll and anchored in. 1033 Left lagoon.

berth 92. bikini Atoll. 1530 Anchored in berth T, Bikini Atoll.

the) BteIR 126 July. 06351 20 July Shifred to unidentified berth.

24 July 30 July Shifted to berth 263.
n555 'nderway for an area outside the lagoon.

I August Shifted to berth 56. ,
25 %) y

i'48 Anchored In berth 363. 2 August

1731 After transferring foir LCPI.s (up')r,. '' ly
/C. July used durIng the operation) to US5 H~avet,

.134 t'ndurway for Kwa'alelr, Atoll. (AH-12). underway for Enewetak Atoll to
pick up cargo.

2) Ju~y

LY4, Arrlved wKWJah.rrn Atoll. 3 August
! '5,2 t'iderwy f(or BiKln! Atc I. OHR4 Arrived ,l 'Ž:ew,.tik Atoll. H

28 July" 7 August
t9L'n' Ar: iveJ P.ktIrl Atoll. l]605 Underway for F. rh,' Atoll.

I1 Jp' lpJ frt .r ý d f kwrr alei n A',.iI C' '. utL f. ftu'Just
-eat I H :rbor. 0185i Amchor-. it hikini Atoli to pick up p[r-

US APPLING iAPAU.58)

( ,-m ARD 29
Citor1 5t,

1 
/.A. ý-j 1 '3 JLj 194L,

Hiii I.1 A1,1i I..,.y OJ, . 19 45rli~~~~~l~~~l;,i~- ý , Itu 14j P,14i .r Aj•• ! (4 (r . " ll: i

i:,,! •' : i~ Lr '', " A (,I.• ,- '1 !, , L, .I1a 11 , At " A :'i l ti ' , A . Augur t 4 V 1,
l'-s'..'3 ilt.1. Io ,b i. I%. rrfnt;. 8s! 1) ialin', 94 n*. ('i4 Air.; CC!

0l0. dl'~' .',°ai '.'•+ra'.'r I' ,, N' .'.i"h~t l'j45+ Ct.. hAnS•, ', dl1 0.){ UJ,t. ;,'ip Alu.I

r '- c t N-.b A F- A
7  

.I
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ARD-29 USS Arkansas (BB-33)

lask Uilt and function 2 July
ARD -29, a non-self-propelied auxiliary floating 1308 A boarding ream came aboard for an urspe--
drydfck, was a support vessel In TU 1.8.1 (Repair cifled period of time (Reference 6. pp.
and Service Unit). Its functions included salvag- ViI-I-30-A and V1I-1-32-A).
ing. supplying provisions, repairing, and carrying
target vessels. it also served as Fleet Post Of- 3 July
f eto. und provided recreation. legal. and welfare 150C Beached in shallow water to prevent sinc-
facilities. Ing (Reference 5. p. 6-B-18).

Shot ARL[ (1 July, 0900) Shot BAKER (25 July, 0835) -.

30 dine Sank as a result of shot BAKER.
1315 Carrying 22 LCVP5. YF-582. and a pontoon.

underway In tow by USS Sioux (ATF-75). A
USS ARKANSAS (88-33)

2 July
0930 Moored to buoy ln berth 270-A, bIlkIni Crew Size: 441

Atoll. B~klni Atoll Arrival: 29 May 1946
Crew Location for Snot ABLE: USS Pocktrldge (APA-228) .

Shit BAKER (25 July, 0835) Crew Location for Shot BAKER: Rockbrldge
Shot ABLE tocation: 110 yards (101 meters) SSE

23 ,July Shot BAKER Location: 620 yards (588 meters) N
1840 Carrying 20 LCVPs. YF-5B2. and a porntcon. Sunk 25 July 1946, Bikini Atoll

underway i, tow by Sioux for Rongelap
Atc;i. lask Unit and function

24 Juty The battleship Arkansas was a target vessel dur- -.

i615 Anchored at Rongelap Atoll. Ing CROSSROkDS. Ito crew was evacuaited for each
shot, It served In Battleship Division 7 In TU

J0 July 1.2.1 (Battleship and Cruiser Unit). Arkansas was
131i Unde:way for ?ikinl Atoll. equipped with ball-crusher and free-pIston record-

ing gauge.s for the Ordnance GrouLp; It also cartled
31 July test aircraft.

1043 Anchored in bErth 43. Bikini Atoll. for
loadlng. Shot ABLE (I July, 0900)

3 AugusLt Shilfted to berth 21G0A. 30 June Crew evacuated to Rockebridje. Three Con- 0
ciressrzen visited durIng evaciatlon.

7 August IbnItzed to berth 43. 1515 Ship closed.
1525 .aptain departed.

25 August
0538 Departed BlkInI Atoll rowed by Sioux. 2 July

1545-1625 Initial boarding and sJlvage team (Team
vb August Arrived Kwa jaleIr,. A) aboard. Ship was reported still radio

active.
16 Septerber Doepar.ted Kwalaleln towed by 3SS Chowanoc 1644 three tires put out (Reference 5, p. .-

(Ar-lF O .-- B -10.

5 October Arrlved Pear I Harbor. 3 July
1441 The captain, two radsafe iorIltors. and

Team A reboarded for a rodlological In-
AiLD .13 spectlon of topside, gasoline storaoe

area. am.'rrulitlon lockers. and turrets 3
Crow Sinc 4 arid 4. .
fr4int Ao II Arrival: bfore i0 'un, tq

4
t. liJC Inrpnctron c;rpleted sod dar.qetous areas

Sho-t illI (I t cat on , h;'! yard. , ( ,'5 mc tert) W marked. Arr unitl ,or loc-kers .. :J turrets 3
S'ul "AKI location. I 250 ,a;ds (1.1 krr} NNI ard 4 four:,i rr~iiloluq;'cally safe. Inspec-
..url , Augcuýt 194t., btk ,nl At ll tLion ol second deck LUgJn.

OI/l roJ[, 1.,-it ', ip

lak Unit .•rd Iu'wt! .
Ai.C1.• -l a coc,.r-,.t, auxiliary fi Ha, I.', drydo rk. 4 to•y

war. 'ta v_.V l i .eA 5, .r,'. C Cdii! ant HIea1d% A ind Ii i)o.)rdei ii) tfL4

Ir tr, MI;cellar , 'A r l. i,. 'U . q - g ; ri-i!;)g ,.omlpatr'rre'its below deck. . -

C:ral "'i•t . ai Sif a a, 3 rin'J:' 'j! II..,d ir- i als .'i Ua1 All Itz t .t ' tt"io arid t,,ajrJ allo ! ;,j
:.i.'ir( ;AKf . , ]y :y

11-1 A)l I,, f n I P:)- 1rIU i .•

Jol"% July

ih ifll, l.. , it A! .. Ii AI " , -. :!' (, l;: :- 'tei"_" A :j , li r, r ,,-t3r i.
-st'd r '': ! . All )l.r i '!:, r-ipa - ' t i: ( a x r- iv

uc'(ur Ity d 'ta l I
I Ju!y

,1I . ,i r i,,;11 I ,, i. , (rl , 1r 1,.
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USS Arkansas (BB-33) ATA- 124
6 July

1655 All parties departed except for a six-man 17 August Five members df radiological section

security detail, boarded to Inspect. All areas and spaces
except one were pronounced "perfectly

' uly safe from a radiological point of view."
OiO Captain and Teams A. B, and C reboarded. Army Engineer equipment from target ship
1630 All parties departed except for a six man ISS LST-545 In Hold 1 and two small

security detail, crates there were found to be r-?ading
0.112 R/24 hours and were recorrn.erled to

0 July be cecured and marked as dangerous.

0800 Captain aid Teems A. B. and C reboarded. 6
1645 At! parties departed except [or a six-man 18 August

security detail. 1720 Underway for Pearl Harbor.

9 July Reboar, ng teanis A. B. and C boarded and ATA-124
remained aboard.

Crew Size: 44

10 July Entire crew reboarded. Bikini Atoll Arrival: Before 25 June 1946
Bikini Atoll Departure: 25 August 1940

Shot B0xer (25 July, 0835) Shot ABLE Location: Approximately 120 nmi (222 km) SSE

Shot BAKER Location: 17 nmi (32 km) SSE
24 July Oecontamilation Location: Puget Sound

0900 Evacuation plan put into effect. Final Clearanre: 18 December 1946

1550 The ship was empty and closed-
task Uni. and functton

Arkansas sank as a result of the detonation. On 6 Au- ATA-124 was an auxiliary ocean ug used as a sup-

gust. the crew was transferred to various units. A 21 port ship In TV 1.8.- (Repair and Service Unit).

August diver's report states there was damage to plat- Its functions were towing, repairing, and salvag-
Ing and on the starboard side of the ship there were Ing damaged target vessels.

many rips.
Shot ABLI (1 July, 0900)

USS ARTEMIS (AKA-21) 30 June
1200 Anchored In berth 191-A. Bikini.

Crew Size: 160 1430 Underway from Bikini Atoll to Kwajaleln
Bikini Atoll Arrival: 27 May 1946 Atoll.

Bikini Atoll Departure: 18 August 1946
Shot ABLE Locatlon: >13 nmi (24 km) Si (Area Federal) 1 July
Shot BAKER Location: 210 nmi (19 kmt SC (Area Federal) 1702 Moored to YW-92 in berth K-20. KwaJalcln.
Oecontafrination Location: San FrancIsco, California 155 nmi (287 klv) southeast of Hiklni.

Oferatonsal Clearance: 20 November 1946
F inal Clearance: 27 December 1946 2 July

0742 Underway from KwaJalein Atoll to Bikini

Task Unit and function Atull with YW-92 In tow. .

Artemis was an attack cargo ship that served In
Transportation Dlvision 94 In TU 1.2.6 (Merchant 3 July
Type Unit). It set-ed as a base for radiological 1142 Anchored I'r berth 191-A, bikini Atoll.

LCPLs and crews and also as an awinvrnltions store 1428 Underway to tnoor alongside target vessel
ship. LCI-329 to deliver water.

1445-;637 Moored to LCI-329.
Shot 0611 11 July, 0900) 1631 Underway to go alongside US3 Wildcat

CAW-2).
30 lure Artemis left the lagoon for an area out- 1715 Underway to go to berth 191-A.

side of the lagoon. 1415 Anchored In berth 191 A. 0

I Juiy 4 July
'k2.9 Lowered six radlolcglcal survey boats 0750 Underway to go alongside target subisarino

ilto the lagoon and returned to position USS Parche (153-384) In berth 231. ".-
Ujtslde the lagorn. 0832-1221` Moored tco Parche to deilver freshwater.

1?'2 Anchored in berth 296, blkinl Atoll. 1246-1245 Moored to target subma,'tne Uss . _.V!,q.n
(5S-30B) to delIver fresl~w(ter.

llot BAQtE (2 .July, 0e3`,) '45 Underway to berth 191 -A.
182$ An -hot red off tx,,' of USF Fult rn, (AS II, I

24 .,:ly In vIcirnlty ouf rx-rth 231
14>i Uniderwa- lor an area outsIle tile lagoon.

5 II .uly Irg'jv .d in tout,til. rarks.
25 Jul-

dl19 '020 lowered .!x r-,.lloiogl,-al survey lxivs. 12 July

Intu 're chanre! aid let t . c- 1,1 Urijerway .
1,31 Ar,.-hored In bet 31: 365, bikIlhi Atoll -1 01,0 08sOB Moo[ed to t.ii't [ il;' U5h.;. New_ _Yot.k

(I10 34; 1(. re-eltve ammritin ton.
9 AJ..it ImJSi'tn al it:, a.-rn .i ti,,ri o,; :':. J- o(-! t2lit. I08 34, t,. w y 1re -,-r wttI, t7 torI Y-A'.l-,t ki;.

r i a ,- lo if. t 34. B r ni U!. ler.s•aa( a 0-A 241

Atoll. 0845 Mt,-,ed to [l'e v, It I -u i ,t': u 1ar .
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ATA-124 ATA-124
12 July

0935 Underway to go alongside target submarine 0910 Underway. S
USS Skate (SS-305). 0920 Moored to LCT-1268.

0957 Moored to Skate to load ammunition. 1205 Underway with LCT-1132 in tow to Rongelap
1037 Underway from Skate to ammunition dumping Atoll.

area. 10 nmri (1B.5 km) off Eneu Icland.
1503 Anchored between berths 147 and 169 after 17 July

completing dumping mission. 0751 Anchored in berth 4, Ronoelap Atoll.
after mooring LCTs.

13 July 0931 Underway to Bikini Atoll.
0725 Underway 1656 Anchored In berth 191-A. Bikini. 0

0745-0756 Moored to LCT-1377.
0756 Took LCT-1377 In tow. 18 July
0905 Anchored in berth 270-M(N). 0820 Underway, after taking on water from
1334 Underway with LCT-1377 in tow. Severn, to target submarine USS Sklplack
!355 Underway from LCT-1377 having completed (SS-184).

mooring mission. 0836-0934 Moored to SkIpjack.
1440-1530 Moored to LCT-1268. 0945-1059 Moored to target submarine USS Dlentuda

1530 Underway with I.CT-1268 in tow. (SS-3353. .
1545 Successfully moored LCT-1268 to USS San 110-I-1230 Moored to Skate.

Marcos (LSD-25) in tazget array. 1300-1428 Moored to YF-733,
1555 Underway from San Marcos. 1428 Underway to Rongelap with YF-733 in tow.

1615-1715 Moored to target vessel LSM-60 to trans-
fer freshwater. 19 July

1115 Underway from ilongside ISM-60. 1343 Moored to YF-733.
1138 Moored to USS Severn (Ad-61). 1452 Underway to Bikini.
1830 Anchored in berth 191-A, Bikini.

20 July
14 July 0643 Anchored in berth i91-A. Bikini: refueled

0945 Underway for YF mooring to pick up three throughout day.
camels fcr delivery to target ship USS
Nevada (BB-36). 22 July

i045-1100 Moored to Nevada. 0858 Underway.
fiO0 Underway throughout target area to check 0940-0955 Moored to target ship USS Arkansas

ships for location of camels. (RR-33).
1320 Anchored in vicinity of berth 191-A. 0955 Underway with camels in tow.
1550 Underway to pick up LCT-1132. 1013-1015 Moored to Nevada.
1709 Moored to LCT-1132. 1024-1030 Moored to target ship Naga.
1715 Underway with LCT-1132 in tow to moor 1030 Underway from ! ; moored to ARD-29.

LCT to USS Gunston Hall (L3D-5). 1112 Left camels with ARD-29.
1810 Moored to LCT-1268, which wag moored to 1124 Underway to tow target ship Prlnz Euqen.

San Marcos. 1510-1555 Moored to Prinz Egen.
1817 Underway with LCr-1268 in tow to LCT 1630 Anchored in berth 191-A. Bikini.

moorings.
1847 Underway, having moored LeTs. 23 July Routine activities.
1905 Laying to off USS Chilton (APA-38).
1920 Underway with LCT-1415 to San Marcos. Shot SAKLR (25 July. 0B35)
ý015 Underway to anchorage, having moored LCT-

1415 to San Marcos. 24 July
2030 Anchored In berth 191-A. 1430 Underway in column formation for Rongelap

Atoll.
1P July

0903 Underway' from berth. 25 July

0925 Moored to YF-733 to receive steel plate 1530 Anchored at Rongelap Atoll. berth 9... .
for Nevada.

1330 Underway from yF-733. 27 July
S1350K-530 Moored to San Marcos to assist in docking 0729 Underway for Bikini roll In company with

LCT, LCT-1361.

1530 Underway from Sar: Marcus.
1555 Anchored in berth 64. preparing to take 28 July

LA's from beach. 08O0 Anchored at berth 4. Bikini Atoll.
1610 Underway from berth. 1030 Underway to Roriqelap Atoll. •

1-05 Muored to Nevada to transfer angle iron 2341 Moored tc: ATA-18/ in berth 10. !Pongelap.

bearm.
It , UgI e rway . 30 J ,jly

I 13C I1 ?j M,.cored t,, I":T -I j,. 1,3 Underway fur BiKini Atoll.
"56 Uwrv•way iruo alongoldp iCT ll3i. 1934 Anciroted In berth 2j1 -A, Hikni, " .

1h',. -,,'Jd to ATA 1).",
!c4 Utdxrw a i' o b rth 19i A. 31 July Worked i; vIc (II ty of Aom ,n island

* O9; Aa holted In letrtr, I'1 -A. throughout day, ifc l,adlng itnraRso ttlngj d
portc con causeway.

16 July 110' A.nch2tnd 11 to' th 191 A. li'klnl.
iji ilvtr wa3y f tce Qo !- th 19 il A.

s 0'. r.- lre. LA 1 ; ji tc tak.. ve',:.t1 It; tow. 2 Auga,.t

Il,.i lOI M-',ii d t', Y1 990.
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ATA-I 24 ATA-i124
2 August

1737 Underway from YF-990. 1436 Underway to secure pontoon float to buoy 5
1854 Anchored west of Eneu Island. In vicinity of Seabee landing.

1610 Underway from pontoon float.
3 August Assisted ARD-29 to assigned berth. 1636 Anchored In vicinity of berth 60. Bikini.

1122 Anchored west of Eneu Island.
18 August Spent day In vicinity of ATA-187. YW-92.

4 August Assisted In mooring and towing whale and uilldcat.
boats to San Marcos. 2240 Anchored In vicinity of berth 230.

1450 Anchored in area west of Eneu Island,
Bikini. 19 August Spent morning In vicinity of YW-92, '- 0

Severn. and Dixie.
6 August Towed USS Rolette (AKA-gg) to Seabee 1011 Anchored In vicinity of berth 60.

landing and towed pontoon bridge to
Bokaetoktok Island. 20 August Spent day In vicinity of ATA-187. YF-733. " -

2055 Anchored 1.500 yards (1.4 kit) northeast and Yw-92.
of Bokaetoktok Island. 1200 Anchored in vicinity of berth 60.

7 August 21 August .0.
1227 Anchored In berth 191-A, Bikini. 1424 Underway to go alongside Tuna.

1448 Moored to Tuna to deliver freshwater.
8 August Towel YO-132; transported cauel from USS 1541 Underway with Tuna to go alongside

Botrineau (APA-235) to YF mooring. Severn.

1635 Anchored In berth 191-A. 1551 Moored to Severn to tuke on freshwater.
1643 Anchored In berth 60. Bikini.

9 August
1655 Underway. 22 August
1710 Standing off target ship USS Cortland 0910 Underway to ARD-29. S

(APA-75) to assist in clearing Cortland 1114 Underway to assist In undocking target
from alongsi1ie USS Dixie (AD-14). ship USS__Huhes (DD-410) from ARD-29.

1720 Moored alongside Cortlaid. 1140 Moored to Hughes for towing.
1758 Und .way with Cortland to archor Cortland 1159 Underway with Hughes In tow to buoy be-

i!, tsslgned berth. tween berths 160 and 141.
1827 Uroe-way from alongside Cortland to v1- 1412 Underway from alongside Hughes.

cinity of LST landing. 1451-1540 Moored to JSS enoree (A0-69) for towing.
1855 Anchored off LT landing. Bikinl, to 1551 Anchored In vicinity of berth 59.

assist In salvaging beached target ship
USS LS7-125. 23 August

0617 Underway with YF-733 in tow to Kwajalein.
10 August

1035 Underway to Bokaetoktok Island with pon- 24 August
toon causeway and LCMs In tow. 1145 Moored to YTr-553 at Kwajalein, having

1256 Arrived at anchoraqe off Bokaetoktok mooted YF-733 to UBS Quartz (IX-150).
island. 1403 Underway from Kwajalein to Bikini.

1325 Underway to boat pool area off Bikini
Island with LCM in tow. 25 August

1512 Anchoted In berth 169, Bikini, In boat 0730 Moored to P01M-24, berth 57, Bikini.
pool area. 0757 Underway with PGM-24 In tow.

0900 Underway for Kwalalein with PGM-24 in
12 August tow.

0946 Underway.
1044 Moored to target submarine USS Tuna 26 August

(SS-203) to deliver freshwater. 0655 Moored to ATA-187 at Kwajalein Atoll
1153 Underway to Wildcat to take on fresh- after mooring PGM-24.

water.
1320 Anchored in berth 161, Bikini, after 27 August Moored various nontarget ships at

taking on water. Kwajalein.

13 August 28 August
09ý9-i025 Delivered water to "-1-24. 1420-1500 Radsafe Inspection party aboard to In-

1043 Anchored In vlclr.!ty of betth 169. spect for radioactivity: declared clear
of radioactivity, 0

14 August Towed YF-733 to berth 190 and spent the
rest of the day moored to USS Pollux 29 August-7 September
(AKS-4). , 6perated at Kwajaiein; not Involved with

1515 Anchored In berth 147. Bikini. target ships.

15 AJ':st Shifted to vicinity of berth 59. 8 September
0757 08[4 Moored next to target submarire 5±jýIack.

16 Aug,,st Delivered water to PGM-24. 0
*647 Anchored in vicinity ot berth 63. 9 september Underway to Pearl Hlarbor with YF 385 In

tow.
17 Atgust

055/ Anclhred south of Aomen Island. It September Moored at Able Docks. Pearl HArbor.

2177 0
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ATA-180 ATA-10S

ATA-i80 1957 Port anchor fouled on Nevada's mooring . ....
buoy; remained anchored at berth 143.

Crew Size: 45
Bikini Atoll Arrival: Before 25 June 1946 14 July
Bikini Atoll Departure: I Septcmber 1946 0803 Anchor cleared by diver from USS Clamp
Shot ABLE Locaticn: 20 nmi (3 kim) SE (area Mercury) IURS-33).
Shot BAKER Location: >14 nmi (26 km) SE 0918 Anchored in berth 52.
Decontamination Location: Puget Sound
Operational Clearance: 24 February 1947, Puget Sound 15 July

0830-1216 Moored target vessels LCI-332 and LCI-321
Task Unit and function In target array.

ATA-l80, an auxiliary ocean tug. was a support 1240 Anchored In berth 52.
ship In TU 1.2.7. (Salvage Unit). Its functions
were to fight fires and repair and salvage damaged 16 July
target vessels. 0700-0733 Towed LSM-60 to Albemarle: then proceeded

to anchorage.
Shot ABLE (I July. 0900) 1207-1320 Towed LSM-60 to mooring buoy.

1340-1415 Alongside target ship USS Fillmore (APA-
I July 831 to pick up APA hook. S

0530 Underway for area outside the harbor. 1500 Anchored in berth 52.
1750 Anchored In berth Queen, Bikini Atoll.

17 July
2 July 0700-1745 Moved Independence to area with 22 fa-

0920 Took radiological party aboard from USS thoms (40 meters) of water.
Haven (AH-12) to target ship USS Indepen- 1817 Anchored in berth 52.
dence (CVL-22).

0925-i312 Towed Independence. 18 July
1645-1735 Aided USS Chickasaw (ATF-I3) towing Inde- 0510-0900 Towed and moored LSM-6G. - .

pendence. 0915 Anchored Wu berth 52.
1858 Anchored In berth Roger, Bikini Atoll.

20 July
3 July 0715-0905 Towed and moored LEM-60, then got under-

0945-1505 Towed target vessel ARDC-13 to beaching way.
area 1300 Anchored in berth 52.

1512 Anchored In berth Queen.
Stint BAKER (25 July. 0835) . SD _

6 July
0750-1125 Conducted towing operation and assisted 24 July

In mooring target ship USS Nevada 0505-0902 Remoored LSM-60 in the target area after
(BB-36). towing It to Albemarle several times be-

1320 Underway' to pick up Instruments from fore shot BAKER..
Chickasaw to take them to USS Kenneth 0917 Anchored In berth 52.
Whiting (AV-14). 1300 Underway for area outside of lagoon.

1620 Anchored in berth 02. 2 u25 July 
•"

7 July 1145 Anchored In special assigned berth J.
1005-1250 Towed target ship Naqato. 1240 Underway to target ship USS Bladen (APA-
1310-1312 Alongside LSM-60. 63).

1326 Anchored in berth 52. 1300-1310 Standing by Bladnn.
0333 Returned to Berth J.

8 July
0700-0905 Towed LSM-60 to USS Albemarle (AV-5). 28 July
1520-1717 Towed LSl-60 to mooring buoy. 1350 Underway to assist ATA-192 In beaching S

1730 Anchored In berth 52. target submarine USS Dentuda 155-335).
1440-1710 Assisted In beaching Dentuda.

9 July 1806 Anchored south of berth 379.
0800-0805 In vlcirhty of Naqato.

0820 Anchored In berth 52. 30 July
0753 Underway Lo Kenneth Whiting.

11 July 0830 Stood off Kennet) Whiting while radiolog-0520-0700 Towed LSM-60 to a buoy and moored It: ical Instrument party went aboard.

then got underway. 0850 Underway to inspect vessels in target at- -
1105-1405 Towed ARDC-13 to deep water, then got ray ant pick up radiological Instruments. -I

underway. 0900-0946 Alongside Nevada.
1615-1855 Towed LoM 60O o berth 54. 1020-1055 Alongside target ship USS Pensacola (CA-

1902 ANchored In berth 52, Bikini Atoll. 241_
i100 Radiological monitors reported that the

12 July ATA-080 crew had reached maxlmum role[-
1355 1615 Remooied ISM 60 In the target array. ance of radioactivity (0.' R/24 hours

1630 Anchored In tberth 52. maxIwnLM allowed).
1(25 Underway to Kenneth Wh)ting to transfer

13 July instruments taken from target ships.
0700-1951 Towed ARLC-13 to the target array. 1623 Anchored In berth J.
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ATA-180 ATA-185

31 July 14 August
0702 Underway to vicinity of Kenneth Whiting. 0752 Underway to target ship uss Geneva (APA-
0145 Standing off Kenneth Whiting to receive 86) to take APL-27 in tow,

radiological party, then underway for 0810-0840 Stood off APL-27.
target ships. 0840 Underway for berth.

0804-0810 Standing by target shWp USS Casconade 0850 Anchored in berth 50,
(APA-85). 1240 AnChored 350 yards (320 meters) south of

0814 Underway for target ship USS Catron (APA- berth 53,
71).

0825 Returned instruments from Catron, 19 August .
0845-0903 Alongside target ship USS Brule (APA-66). 0931 Anchored near Wilson.

0920 Arrived at Kenneth Whiting and USS Haven 1157 Underway with Wilson in tow. steer'ng out
(KH-12) to pick up Geiger monitor who had of the lagoon toward Kwajalein Atclil.
received maximum amount of radioactivity.

0926 Underway for Brule. 21 August
0945-0949 Alongside Brule. 0855 Anchored Wilson at Kwajaleln Atoll.

0949 Underway tor target ship U5% Dawson (APA- 1024 Anchored at Kwajalein Atoll.
79).

1000-1008 Alongside Dawson to pick up instruments. 22 August
1008 Underway for tsrget ship USS Crlttenden 0815-1120 Assisted USS Preserver (ARS-8) In towing

(APA-77). Nevada.
1015-1035 Alongsido Crittenden. 1120 Departed Kwajaleln Atoll for Bikini
1050-1056 Standing by Kenneth Whiting to pick up Atoll.

instruments.
1056 Underway to Haven to plik up Geiger mon- 23 August

itor. 0330 Anchored in berth 92, Bikini Atoll. -
11,14-1111 Standing by Haven, then underway for 1215 Underway to take target ship USS Wain- .

berth. wrIqht (DD-419) In tow for Kwajalein.
1223 Anchored in berth J. Bikini. 1500 Departed Bikini Atoll for Kwajalein Atoll

with Wadirhwrl• in tow.
2 August Shifted to anchorage south of berth 379.

25 August
3 August 0550 Arrived Kwajaiein Atoll and began to

0830 Steamed around Gasconade takino monitor anchor Wainwrigo.
readings. 0820 Underway from WgInwrlght.

0843-0940 Washed down Gasconade. 1206 Left for Bikini Atoll.
0952-1000 Alongside target ship USS Briscoe (APA-

65). 26 August
1007-1045 Resumed washdown procedures. 0650 Arrived Bikini Atoll.

1140 Anchored south of berth 379. 1243 Took target ship USS Hughes (DD-410) in
tow.

6 August 1252 Left Bikini Atoll with Hughes in tow.
1010 A working party of one officer and six

enlisted men from target ship USS Stack 28 August Arrived at Kwajalein Atoll and anchcred •
(DD-406) came aboard to assist In Its Hughes.
decontamination. 1215 Left for Bikini Atoll.

1110 Anchored off Stack.
1235-1430 Washed down Stack with decontaMnatlon 29 August

compound. 0606 Anchored in berth 198, Bikini Atoll.
1430-1500 Gelger monitors took readings of Stack.

i537 Anchored south of berth 379. 1 September
1345 Lett Bikini Atoll fcr Kwajalein Atoll

7 August towing I.CI-327 and LCI-332.
0802 Underway for target ship Uss Wilson (DD-

408). 3 September Arrived Kwajaleln and anchored C.1-327
0920-1050 Washed down Wilson. and LCI-332.
1205-1325 Washed down Wilson. 0858 Anchored in berth A.
1327-1345 Geiger monitors took readings of Wilson.

1407 Underway for Haven. 8 September" Departed for Pearl Harbor with YF-733 in
1632 Disembarked monitor to Haven. tow.
1644 Ahchored in berth 52. BikinI jitoll.•

19 Septemoer Arrived at Pearl Harbor.
9 August Shifted to berth 50.

10 August ATA-1856
1045 Underway for Pensacola.

1100 1107 Stood by Pensacola. Crew Size, 43
1107 Underway to sink rafts. aiilni Atoll Arrival: Before 25 June
1245 Anchored alongside rafts. Bikln Aloll Departure: 5 September 1946
1345 Underway for USS Benevolence (AH-13). Shot ABLE location: Approximately 27 nml (5- km) l,
1433 Underway for USS Wharton (AP-7). Shot BAKER Locatlon: 15 nmi (33 krn) [It

143ý-i456 Stocd by Wharton to transfer a passenger Decontaminatior, Lclatlion San 0hego
and fight fireB on small boat. Operational Ciearance 13 December 194b

155 Anchoired In berth 50. Find) Clearance: 18 January 1947
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ATA-185 ATA-185

Task UnIt and function 0812 Nagato anchored.
ATA-i85 was en auxiliary ocean tug used as a sup- 0840 Cast off tow wire from Naqato, proceeding
port ship In TU 12.7 (Salvage Unit). Its func- to anchorage.
tions were salvaging. repairing, and firefighting. 0854 Anchored in berth 73.

Shot ABLE (1 July. 0900) 10 July
0715 Underway. proceeding to target ship S.•

I July Steamed In company with TU 1.2.7. Arkansas (BB-33).
1731 Anchored In berth Roger, Bikini Atoll. 0745 Passed main towing wire to Arkansas

through its stern chocks, let go mooring
2 July lines.

0730 Laying to In vicinity of USS Haven (AH- 0910-1435 Comnenced shifting Arkansqs to new berth.
12) to pick up radsafe monitor. 1445 Underway to berth 73.

0855 Laying to in viclity of target ship 1505 Anchored in berth 73.
Sakawa.

1042 Sakawa sank. ii July
1110 Underway to target ship 055 Independence 0925 Underway en route to target ship 5S.

(CVt-23). Nevada (BB-36).
1115-1442 Transferred rad;oloqical equipment from 0950 Laying to In vicinity of Nevada.

Independence to USS Kenneth Whiting (AV- awaiting instructions.
14). 1300 Underway. standing by to assist ATR-87

1522 Anchored In berth Roger. towing Nevada.
1500 Secured main tow wire to stern of Nevada.

5 July 1515 Cast off main tow wire from Nevada.
0730 Underway to USS Wharton (AP-7). 1525 Secured bow line to port quarter of
08)2 Laying to In vicinity of berth 89. Nevada.
0845 Took aboard boarding party from Wharton. 1700 Cast off bow line from Nevada. . S
0847 Underway to Haven. 1710 Underway to anchorage.
0852 Laying to In vicinity of Haven. 1725 Anchored In berth 73. Bikini.
0854 Boarding patty aboard.
0855 Underway to place boarding team aboard 12 July

target vessel YO-160. 0630 Underway, proceeding to target shJp 055
0930 Moored portside to YO-160; boarding team Saratoga (CV-3).

aboard. 0655 Arrlved Sa.Atoq_., standlrng by to assist
1039 Boarding team returned aboard: underway In shifting it to new berth.

to await further orders. 0900 Passed main tow line to Saratog4 and
1105 En route to Wharton. commenced maneuvering as necessary In
1122 Laying to In vlcinity of Wharton; board- placing It In a new berth.

ing team disembarked. 1040 Cast off from Saratoga, laying to in
1210 Anchored in berth 72. vicinity.

1050 Proceeded to target ship USS Gasconade
6 July (APA-85) and stood by to assist ATA-192

1115 Arrived at target ship Naato. laying to as necessary In towing Gasconade.
awaiting Instructions. 1125 Secured from standing by duty with Gas- .

1415 Moored to Naqato's starboard side. conade.
1430 Passed main wire to Naqato to assist In 1150 Anchored In berth 73. Bikini. .- '-

lifting Nagato's anchor. After trying
unsuccessfully to lift Nagato's anchor 19 July . . '. .. ..

with towing machine, commenced heaving 0815 Obse~ved exp'osion In vicinity of target
on beach tackle with stern capstan, chain vessel AIRDC-13.
comirg In slowly.

1738 Secured lifting Naato's anchor. 20 July
1812 Underway from alongside Nagato. 0530 Underway and proceeded to target subma-
1830 Anchored in berth 73. rine USS Tuna (SS-203).

0600 Moored portside to portside of Tuna and
7 :dLy began heaving In Tuna's port anchor.

0530 Underway, proceeding to .agat 0625 Tuna's anchor secured aboard ATA-185,
0600 Passed main tow wire to Nacato through proceeding with heaving in chain.

its stern chocks. 0805 Tuna underway to shift berths, with ATA-
1007 Nagato cut loose from mooring buoy. 185 alongside nsslstlng as necessary.
1010 commenced towing Nacato to newly assigned 0820 Tuna anchoted In new berth. -

berth. 0920 Secured from assisting Tuna and got
1151 Ntagato let go starboazd anchor. underway for USS Fulton (AS-11).
1155 Standing by Nagato to prevent swinging. 0945-125C Received provisions from Fulton.

1400 Anchored In berth 73.
8 July Moored to stern of Ngao by main tow

wire in berth 162. 22 July
0600 Inerway, proceeding tn target submarine

9 Ju!y ý.Nqor. (SS-308).
0735 USS Current (ARS-22) commenced towing 0620 Arrived at Apogon and lay to, awaiting

Nagai forward, ATA-185 standing by Na- instructions.
gato's stern and asslrt!ng Current as 0701 Anchored 243 yards (220 me_-ters) from
necessary. Apoqo.
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ATA-185 ATA-185
22 July

0715 Passed 7-inch manila line to Aogon and 2 August Shifted to anchorage south of berth 378.
cormmenced heaving around to bring its .
heading to 850T prior to submerging. 7 August Shifted to berth 73.

1050 Apogon submerged.
1052 Buoyed line to Apgo and cast off from 14 August Shifted to berth 231-A.

submarine.
1606 Underway for anchorage. 17 August
1629 Anchored in berth 73. 0935 Underway for Nevada.

0950 Arrived at Nevada.
23 Juiy 0950-1600 Assisted USS Reclaler (ARS-42) alongside.

1615 Underway to Rongelap Atoll with LCT-1i84 Nevada. S
and LCT-1420 in tow. 1610 Anchored in berth 18. Dikini.

24 July 19 August
1525 Underway for Bikini. 0747 Proceeded to Pennsylvania.

0840 Passed line to Reclalmer moored to port-
Shot BAKER (25 July. 0835) side of Pennsylvania.

0840-1620 Assisted Reclaimer.
25 July Rendezvoused with TU 1.2.7 In Mercury 1645 Anchored In berth 18. Bikini.

area before BAKER detonation.
1155 Anchored In Bikini Lagoon. 20 August
1830 Radiologlcal monitors reported aboard. 0927 ProceedeJ to Pennsylvania.

0955-1230 Passed jine to Reclaimer; moored portside
29 July of Pennsylvania and Reclaimer.

0758 Proceeded to target array to retrieve 1310 Made fast to USS Chowanoc (ATe-I00) to
radiological instruments from target assist In towing Pennsylvania's stern
ships Nagato (0820-0907). USS P.ew York around.
(BB-34) (1000), and USS Pensacola (CA-24) 1354 Released by Reclalmer and returned to
(1020). These Instruments went to WhitIng anchorage.
for study. 1417 Anchored in berth 18. Bikini.

30 July 21 August
0852-0900 Recojered radiological instruments from U752 Proceeded to vicinity of New York.

target ship USS Banner (APA-60). 08/9 Passed line to Reclilmer to assist In
0910-0915 Recovered radiological instruments from holding Rezlalmer ott side of New York.

target ship Prinz Eugen. 1238 Cast off from Reclaimer.
0960-0950 Recovered raliological instruments from 1302 Anchored in berth 18, Bikini.

target ship USS Pennsylvanla (BB-38).
1060-1020 Recovered radiological instruments from 25 August

target ship USS Catron (APA-71). 1330 Proceeded to vicinity of Eneu Island to
1023-1027 Recovered radiological Instruments from assist LUS Clamp (ARS-33) in towing tar-

Gasconade. get ship USS Fallon (APA-81).
1038 Recovered radiological Instruments from 1730 Moored portside to Fallon to recover

target ship USS Brlscoe (APA-65). Clamp's towing pendant.
1100 Recovered radiological instrruments from 1830 Released from duty by Clamp.

target ship USS Salt Lake City (CA-25). 1845 Anchored in berth 53, Bikini.
1i18 Recovered radiological Instruments from

Nevada. 3 September
1144 Recoiered radiologlcal instruments from 1700 Underway to vicinity of target submarine

USS Brule WAiA-68). USS Skiplack (,S-184).
1223 Recovered radiological instr umen, s from 1815 Anchored off Skip'acks starboard quarter

!ndependence. keeping slight strain on line to SKkLack
1248-1315 Laying to in vicinity of Kenneth Whiting to keep it off side at USS Widgeon

to transfer all instruments. (ASR-1). .

1318 Crew reached radiological tolerance.
1429 Anchored in berth King. 5 September

1005 Cast off from Skiplack.
I Augist 1020 Underway for USS Conserver (ARS-39).

0730 Underway for Ker eth Whiting. 1228 Pt6, rn:lng to target vessel YWG-83.
0815 Arrived at Kenneth Whlting. !540 Proceeding out of laJoon in tan{em with
0857 Recovered raclological Instruments from Conserver towing YOG-83, LCT-1184, and

Brute. LCT-1420 to Kwajalein..
0912 Recovered radiclogical Instruments from

Independence. 7 September
0935 Recovered radiological Instruments from 1125 Entered KwajaleIn anchorage and brought

target ship USS Barrow (APA-61). YOG-83 Into posItion for anchoring in
0958 Recovered radiological instruments from berth A-27.

Casconade. 1214 Cast off to-, wire from Conserver-
1017 Arrived vicinity oa Kenneth Whiting and 1231 Anchcred I v,.:InIty of berth C. Kwaja-

transferred radlologici) Instruments to 1eln.
small hoat.

1070 Ship and crew reached daily tclerance of 8 Septemder
(adicactlvIty. 1115 Monitors frrc Haven came ao)ard to In-

1lic AnchoresC IF, berth K. Bikini. spect f., r rcdIoaIt vIt.
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ATA-185 ATA-187
8 September

1140 Monitors left after declaring ship radio- 1130 Moored alongside Skipiack and commenced
logically safe. supplying it with water.

1555 En route to Pearl Harbor. 1300 Secured from transferring water.
1347 Moored to LSM-60 and commenced trans-

20 September Arrived Pearl Harbor. ferring water.
1445 Secured transferring water.
1450 Cast off all lines.

ATA-187 1515 Dropped anchor In berth 198.

Crew Size: 33 10 July 0
Bikini Atoll Arrival: Before 1 J10y 946 0810-0910 Transferred water to target submarine USS
Bikini Atoll Departure: 24 August 1946 Skate (SS-305).
Shot ABLE Location: 28 nod j52 km) NE 0918 Underway to LSM-60. .
Shot SAKMR Location: 24 nml (45 km) ENE 0954-1048 Transferred water to LSM-60.
Decontamination Location: San Diego 1405 Underway to target ship USS LST-545
Operational Clearance: 6 November 1946 searching for a piece of tlmber; unable
final Clearance: By 22 November 1946 to locate loose, drifting timber.

Task Unit and Function 1550 Anchored In berth 168.

ATA-I87 was an auxiliary ocean tug used as a sup- 13 July
port ship In TU 1.8.1 (Repair and Service Unit). 0848-1109 Moored alongslde target ship USS Fallon
Its functions were salvaging. towing. and emer- (ADA-81).
gency repair work on damaged target vessels. 1128 Anchored In berth 168.

Shot ABlE (1 July. 0900) 16 July
1212 Departed Bikini Atoll for Rongelap Atoll -

I July with LCT-1415 In tow.
1950 Anchored In berth 368. Biklni Atoli.

17 July
2 July 0600 Anchored at Rongelap Atoll.

0808 Underway to assist USS Siloux (ATF-75) in 0836 Departed Rongelap to return to Bikini
mooring ARL-29. Atoll.

1222 Anchored In vicinity of YF mooring. 1834 Arrived at Bikini Atoll,

3 July recovered anchor and chain of USS Presque 23 July
Isle (APB-44 and reralned moored along- 1254 Underway for Rongelap Atoll.. .
side overnight.

24 July
6 July 1004 Arrived at Rongelap Atoll.

0805 Moored alongside USS Alax (AR-G) and com- 1640 Departed Rongelap Atoll.
luenced loading welding equipment.

0959 Cast off lines, underway for target ship Shot BAKER (25 July, 0B35)
USS Arkansas (BB-33) to deliver two ca-
mels obtained from USS Dixie (AD-14). 25 July

1030 Alongside Arkansas and delivered camels. 0835 In Packard area.
1035 Underway for target ship USS Pensacola 1607 Moored at Rongelap Atoll.

(CA-24).
1047-1!45 Moored alongside Pensacola and unloaded 30 July

equipment. 1613 Left Rongelap Atoll.
1147 Cast off lines; underway for target ship

USS Salt Lake City (CA-25). 31 July
1200-130C Moored alongside Salt Lake City and -:n- 0640 Arrived at Bikini Atoll: spent the day

loaded equipment; after unloading equip- performing routine duties not involving S
men: underway for target ship Naqato to target ships,
plck up two carrels. 1900 Anchored in berth 1l1.

1316 Picked up camels: underway for target
ship Prinz Eugen to pick up two camels. 5 August

14U½ Pickeo up two camels trom Prinz Eugen; 0851-0946 Moored next to target ship USS Stack (DO-
underway for target ship USS Pennsylvania 406) to pick up depth charges.
(BB-38) to pick up one camel. 1121 Dumped depth charges overboard. .

15CC Picked up one camel from Pennsylvania, 1337 Anchored near berth K.
underway for varioas ships to deliver
camels. 9 August

1636 Delivered two camels to Pensacola. 1428 Anchored near target vessel LC2-620 to
1645 Delivered one camnel to Salt Lake City. tow It to the beach.
1715 Dellveted two camels to USS Nevada (SB- 1505-1506 Hauled LCI-620 off beach.

36). 1535 LCI-620 tied up alongside star board side.
1717 Underway to assigned anchorage. 1545 Underway with LCI-620 alongside shifting
1800 Anchored In berth 168. Bikini. berths.

1551 Anchored off Bikini Island near LCI-620. lop7 July
1052 Umidecway for target submarine 1SS kip- 10 August

jack (S5-184) to suipply water. 0637-0932 Assisted In stnklng i._t-620.
:313 Anchored in vicinity of berth :68.
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ATA-I87 ATA-192
10 August

1700 Underway to target ship USS Geneva (APA- 3 September
86) to deliver two camels. 0809 Underway to assist USS Current (i1RS-22) 6

1816 Anchored in berth 169. to replace anchor on target ship LISS
Crittenden (APA-77).

12 August 1229 Let go all lines. underway for anchorage.
1549 Moored portside to target ship LISS LST- assignment completed.

125. remainlnj there until 14 August. 1303 Let go ancnor in vicinity of K-19. Kwa-
jaleln.

14 August
0600 underway from alongside LST-125 shlftlvg 5 September

positions. 1000 Underway to go alongside target vessels
0602 Moored starboard to portside of LST-125. LCI-327 and LCI-332.
0610 LISS Munsee (ATF-107) underway with LST- 1030 Moored to starboard side of LCI-332 and

125 in tow. commenced dragging them to northwest cor-
0735 Underway from alongside LST-125. laying ner of berLh A43.

to to prepare to put bow line over to 1133 Anchored in berth A-B. Kwajalein.
stern of LST-125.

0805 One bow line made fast to stern of LST- 11 September Departed Kwajalein for Pearl Harbor.
125 tu assist Munsee in controlli-.g tow. 6

0838 Munsee underway towing LST-125 and ATA- 22 September Arrived at Pearl Harbor.
187 aotern.

1108 Let go of bow line.
1158 LISS Fall River (CA-i31) opened fire on ATA-192

LST-125.
1404 Moored to USS Encree (AO-69). Crew Size: 15
1624 Anchored in vicinity of berth 147. Bikini Atoll Arrival: 19 May 1946.

Bikini Atoll Departure: 2 September 1946 4
15 July Shot ABLE Loratlot: Approximately 27 nmi (50 Akm) ESE

0850-1206 Anchored in berth 64. Shot BAKER Location: >14 nmt (26 km) SI
1429 Anchored In berth 43. Decontamination Locato.on: San Francisco "

Operational Clearance: 14 Novembpr 1946

18 August final Clearancr: 10 February 1947
0840-1024 Anchored In berth 223.

104. Anchorcd In obrth 43. 'aik Unit and Function
ATA-12 was an auxiliary ocean tug used as a

22 August support ship In TU 1.2.7 (Salvage Unit). Its
0920 Underway to assist ATA-124 In mooring functions Included salvaging. tirefighting, and

target ship USS Hushes (DD-410). repairing damaged target vessels.
0931 Laying to off ARD-29 waiting undocking

of Hughes. Shot ABLE (I July. 0900)
0952 Moored to starboard side of ATA-124.
1111 Underway. standing off ARD-29. 30 June
1135 Hughes clear of ARD-29. 1253 Underway for area outside of lagoon
1405 Hughes moored to mooring buoy. steaming with TU 1.2.7.
1432 Underway from Huhes to assist Enoree.
1508 Anchored In berth 44. 1 July
175. Underway to USS Wharton lAP-7) for pon- 1305 Entered the channel and proceeded to

teon camels. flgnt fires on target ships LISS Niagara
1825 Received two camels from motor whaleboat. (APA-87), LISS Bladen (APA-63). and USS
1827 Received two more camels from motor Bracken (APA-64).

whaleboat en route back to anchorage. 1416 Ordered to withdraw to east of target
1846 Anchored In berth 44. Bikini. area.

1611-1629 Radiological officer with monitor aboard S
24 August to Inspect firefighting equipment for

0139 Underway from alongside LSS LST-861 with radioactivity.
YF-990 In tow; standing out of Bikini 1755 Anchored In berth Sugar. Bikini Atoll.
Lagoon.

0930 Underway with YF-990 in tow for Kwajalein 2 July
In company with YOG-7D, YO-132, and YO- 0945-1000 Shooting water on target vessel YO-160.
199. 1045-1254 Moored YO-150 to buoy.

1254 Stood by to assist mooring target ship
25USS Independence (CVL-22).

1550 YOC-70, YO-132, and YO-199 ordered to 1528 Anchored In berth Stigar
proceed Independently and carry out pre-
vious anchorage Instructions. 3 July

1635 Cornrenced toking tow alongs1de. 1039-1433 Assisted In beaching target vessel ARDC-
1655 Cast off main tow wire from YF-990. 13 near Eneu Island.
1850 Anchored at Kwajalein Atoll. 1517 Anchored In berth Sugar.

28 August 5 July
093- 1010 Padqafe ion:tors boarded ship to test for 0920 Proceeded to target array to Inspect tar-

radioactivity -- "Results. vessel safe.' get ships.
1145 Moored to target vessel LCI-332.
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ATA-192 ATA-192
5 July

1227 Underway to Inspect target ships. 1717 Proceeded to anchorage. 0
1402 Completed Inspection. 1805 Anchored near berth 377.
1539 Anchored in berth 74.

29 July
6 July 0830-1210 Took inspection teams to various target

1122-1731 Reentered target area to assist in shift- ships.
Ing target ship NaAto to another berth. 1354 Anchored near berth 317.

1830 Anchored In berth 74.
30 July Towed target vessel L.CT-816 to beaching

7 July area off Eneu Island.
0528-1220 Reentered target area to assist in shift- 1154 Anchored In berth Item.

ing Nacato to a new berth.
1329 Anchored In berth 230. 1 August

0838-1155 Washed down tatget ships Mayrant and USS
10 July T__Lp (DD-403).

0725-1236 AssIsted in shifting target ship U!5 1155 Proceeded to USS Avery Island (AG-76).
Arkansas (BB-33) to new berth. 1417 Anchored In berth Item.

1624 Placed boarding party ab)oatd YO-i0 in In
order to tow it. 2 August Shifted anchorage 1,6'5 yards (1.5 kc)

1850 Proceeded to anchorage. south of berth 377.
1905 Anchored in berth 74.

3 August
II July 035Q-1023 Sprayed Mdyrant.

1010-1705 Asslsted In moving target ship USS Nevada 1056 Proceeded to anchorage.
(88-36) to buoy In target array. 1143 Anchored near berth 377.

1719 Anchured In berth 14. 6 -6 August 0

12 July 1305-1631 Sprayed Tripe.
0641-1120 Assisted In moving target ship USS Sara- 1640 Proceeded to anchorage.

_oga (CV-3) to new berth. 1737 Anchored near berth Item.
1153 Anchored in berth 74.

7 August
15 July 0946 Began assisting In decontaminating May-

0810-1040 Assisted in towing and moving target veb- rant.
sel YOG-83 to new berth. 1220 Radiological techricians boarded Mayrant.

1131 Anchored near berth 131-A. then returned.
1209-1341 Sprayed Mayrant.

16 July 1359 Anchored near target ship USS Stack (DD-
0554-0837 Assisted in moving Sararoqa to new berth. 406).

0854 Anchored in berth 251. 1522 Proceeded to ayjrant.
1532-1723 Washed down Mayrant with saltwater.

17 July 1725 Proceeded to anchorage.
0645-0950 Assisted in moving target ship USS Crit- 1739 Anchored In berth 74.

tenden (APA-77) to new berth. -
1059-1420 Assisted target ship USS Salt Lake City 9 August

(CA-25) in shifting berths. 1759-1827 Moored to target ship USS Cortland (APA-
1539 Anchored in berth 74. 75).

1851 Anchored in southern edge of berth 5.
23 July - .

1721-18D3 Moored to target snip ur3S Mayrant (DD- 17 August
402). 0805-104C Assisted in turning tacget ship 0SS Gas-

1824-19(1 Moored to US5 Paimyra (ARS[T]-3). conade (APA-85) around to clear fouled
1911 Anchored in berth 74. anchor chain. .

1046 Proceeded to tJSS Wildcat (AW-2).
Shot BAKEF (25 July, 0835) 1554 Anchored In berth 18.

24 July 19 August
1255 Underway for area outside of lagoou, I028 Moored next to Stack.

steaming with TU 1.2.7. 1135 ieparted for Kwajalein Atoll with Stack
In tow.

25 July
1150 Anchored in berth Item. 21 August

1249-1314 Assisted in attempted salvage of sinking 0837 Anchored Stack at Kwajaleln.
Saratoga. 1005 Anchored In berth C. Kwajaleln Atoll.

1333 Anchored in berth Item.
22 Auqust

26 July 0838-1!00 Assisted in towing and anchoring target
1735-1827 Assisted In beaching darraged target ship ships Nevada and Prinz ..funs before de-

USS Hughes (DD-410). parting Xwajaleln Atoll for Bikini Atol]l.
1859 Anchored In berth Item.

23 August Arrived at Bikini Atoll.
28 July

1256-1545 Assisted In towing and beaching target 24 August Took Gasconade in tuw for KwaJaleIn
submarlne USS Lentuda &zS- 335). At-ll.
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ATA-192 AIR-40

26 August 2 July
6830 Anchored Gasconade at Kwajaleln. 0300-1260 Assisted In clearing damaged target ships
0852 Proceeded to USS Bexar (APA-237). from target array.
1353 Departed for Bikini. 1133 Witnessed sinking of target shin Sakawa.

1420 Proceeded to anchorage after standing by
27 August In target array whille ATA-192 moored tar-

1019 Moored alongside target ship USS Banner get vessel YO-160.
(APA-60). 1501 Anchored in berth Jig.

1326 En route to Kwajalein with Banner in tow.
6 July

28 August En route to Kwajalein. 0723-0937 Towed target ship uSE Salt Lake City (CA-
25) to Its new berth.

29 August 1032-1355 Assisted USS Achomawl (ATF-148) in towing
0850 Ar.chored Banner In berth 51. Kwajalein. target ship USS Pensacola (CA-24) to new
1003 Moored In assigned anchorage. berth.

1457-1641 Reanchored Salt Lake City twice.
30 August Departed for Bikini. 1106 Anchored In berth 139.

31 August 7 July 0
0736 Anchored In nerth 220. Bikini Atoll. 11i3-1251 Assisted in towing target chip USS Dawson

(APA-79).
2 Septetber 13.0 Anchored in her'i 139.

0750 Moored next to target vessel LCT-1013.
1520 Left Bikini Atoll for Kwajalein Atoll 9 July

with target vessels LCT-1013 and LCT-705 1343 Moored next to tatget ',nip USs Hughes
in tow. (DD-410). 1.

4 September 10-il July Moored next to Hughes.
0734-1007 Anchored LCT-1013 and L-T-705 at Kwaja-

lein. 12 July
1047 Underway to ancnorage. 0834 Hughes underway.
1109 Anchored In assigned anchorage.

17 July
" "1Septetr 0700 0917 Ass-ited ATA-192 if, smrulo tLaryt ship

1345-1459 Towed target vessel LCT-1078 to berth. USS Crittenden (APA-77) to new Oosilton. .
1202-1413 Assisted In moving target ship Naatio. •

8 September Left Kwajalein for Pearl Harbor. 1516 Anchored In berth 139.

21 September Arrived at Dearl Harbor. 20 July

0730-1045 Assisted in anchoring YO-Ib0.
1111 Anchored In berth 139.

ATR-40

Shot BAKEW {25 July, 0835)
Crew Size: b9
Bikini Atoll Arrival 21 May 1946 24 July
BktnI Atoll Ceparture: ?3 August 1946 21 21 Underway for area outside of lagoon.
Shot ABLE Location: Approximately 27 rmt (50 km) E steaming with TU 1.2.7.
Shot BAKER Location: 11 nmt (20 km) SE

Decontaminatton Location: San Francisco 25 July
Operational Clearance: 17 Cecember 1946 1137 Anchored in berth Oboe, Bikini Atoll.
Ftnel Clearance: 21 Ceceober 1946 1627-1645 A radiological Tonitor came aboard.

1720 Another monitor came aboard under the
Task. Unit and Function direction of Director of Shlp Materials. 0

ATR-40 was a !escue ocean tug used as a support
ship in TU 1.2.7 (Salvage Unit). Its functions 26 July Underway to assist USE, Reclalmer (Akb-42)
wore salvaging, firefighting. and repair work on beach Hu_qhes. then anchored In unidentl-
damaged target ships, fled special anchorage near Eneu Island.

Shot ABLE (1 July. 0900, 27 July
0905-1115 Obtained Gelger readings and washed down

30 June Huges.
1257 Underway for area outside ol lagoo. 1245-1414 Towed iargot ship USE Fallon (APA-8I ) to

steamIng with TU 1.2.7. beaching area.
1528 Reanchored In berth Oboe.

I July
f904 Feli a dlstlnct shcck. 28 July Shitted to unIdentlifed special berth.

13.3.1430 Entered the harbor and fought a fire on
target ship U3S.•'saraqqoa (CV 3). 29 July

1437 Observed an exploslon on targe, chip USS 1125-1430 Wasned down target ship lSS New York's
Indee~ndence (CVL-22). (13b-34) weather surfaces using three mon

1537 Went alongside USS Current ARS-22? for itors.
a (eiger check" results were reyative. 1630 Ancrored I^ unildentitled special berth.

1816 Anchored In berth Jig. Bik~nl Atoll.
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ATR-40 ATR-87

30 July 29 August
0731-1312 Washed down New York's weather surfaces. 0825-0908 Three radsafe monitors aboard to check S

1340 Anchored In unidentified berth. ship, ship cleared of radiological activ-
ity.

31 July
1103 Disposed of all rubbish overboard at the 8 September Departed Kwdjaleln en route to Pearl Har-

lagoons entrance. bor via Johnston Island with YF-991 In
1155 Obtained another reading of New York. tow-

1215-1530 Foamed New York.
1152 Anchored in berth Oboe. 21 September Arrived Pearl Harbor.

2 August
0953 Towed ATR-87 to a new berth and anchored ATR-87

next to it.
Crew Size: 69

6 August Bikini Atoll Arrival: Before 13 June 1946
0720-1523 Took readings of target ship USS Pennsyl- Biklni Atoll Departure: 1 September 1946

r vania (BB-38) and washed It down twice. Shot ABLE Looaiton: Approximately 27 nmi (50 km) E
. Afterwards washed down New York. Shot BAKER Location: 35 nml (65 km) S(

1544 Anchored In unidentified berth. DecontamInation Location: Puget Sound
Operational Clearance: 13 December 1946

7 A",3,st final Clearance: By 4 January 1947
0852-1110 Washed down Pennsylvania and Dawson.
1519-1713 Washed down Pennsylvania again. Task UnIt and function

1i25 Anchored In berth 139. ATR-87 was a rescue ocean tug used as a support
ship in TU 1.2.7 (Salvage Unit). Its functions

8 August were salvaging, repair work, and firefighting on
0810-1400 Washed down target ship USS Nevada (13B- damaged targe, vessels. ,

36).
1710 Anchored In umidentified berth. Shot ABLE (1 July, 0900)

9 August 30 June
0813-l118 Provided pumps to Pennsylvania to pump 1258 underway for area outside of lagoon,

sr water through portable eductors. steaming with TU 1.2.7.

1658 Anchored in unidentified berth.
1 ~1 July -

10 August 1425-1446 Arrived at target ship USS Pennsylvania0832-1634 Conducted pumping operations on Pennsyl- (BB-38) and began fighting fires.

vania. 1527 USS Current (ARS-22) alongside to port;
1705 Anchored. in berth 6. checking firefighting equ!pment for ra-

dloactivlty.
12 August 1645 Arrived at target shlp USS Cortland (APA-

0935-1120 A diver Inspected the bottom of USS Pal- 75) and began fighting fire.
myra (ARS(TI-3). 1805 Withdrew from the area.

1521 Anchored In unidentIfied berth. 1850 Anchored In berth King. Bikini Atoll. -

14 August Shifted to berth 9, 2 July
0926-1017 Assisted In towing target snip USS Inde-

19 August pendence (CVL-22;.
0728 Moored next to target ship USS Mugford 1230-1445 Standing off target ship USS Dawson (APA-

(DD-389). 79).
0937 Underway for Kwajalein with Mugford In 1544 Anchored in berth King.

ta 5 July
21 August 0Q03-1332 Towed target vessel LCT-1114 and moored

1025 Anchored Muqtord at Kwajaleln. It next to target vessel LCT-1115.
1158-1217 Proceeded to target ship UiS Bladen (APA- 1423 Anchored In berth 156.

63) to transfer working party.
Jl1l Departed for Bikini. 6 july

0745-1128 Assist, ,. Ing target ship USS Nevada
22 August (BB-36> u ni anchorage.

1444 Anchored In berth 20. Bikini. 1202 Anchorec I.. tv.rth 155. -

23 August Towed target submarine USS Skate (SS-305) 7 July
from, bikini Atoll to Kwalalein Atoll, 0845-1134 Shifted berths of target ships USS Rhind

(DD-404) and USS Crittenden (APA-77).
24 August 1225 Anchored In berth 156.

1931-1943 ted Skate a
t 

Kwajalein.
2016 red in assigned berth. 9 July

0720-1115 Assisted movIng Independence to new
25-27 August ,waj~lein; w-tked around Pennsylvania berth.

,.r about 3 hcurs on 25 August and about 1129 Anchored in berth 155.
7 hours on 26 and 27 August.
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ATR-87 ATR-87

r1 July 1424-1455 Resumed washing Gasconade.

0-44-1450 Assisted shifting berths of target ships 1459-1512 Radiological monitors reboarded Gasco
USS Brule (APA-66) and USS Fallon (APA- nade.
81). 1516-1543 Washed down Gasconade.

1814 Anchored in berth 156. 1549 Underway from Gasconade.
1631 Anchored in unidentified berth.

12 July
0800-0935 Standing by as target ship USS Hughes 7 August

(DD-410) anchored. 0805-0955 Washed down Brule and took Geiger read-
1030 Underway to target ship USS Gasconade Ings.

(APA-85). 1304-1528 Washed down Bracken.
1100 Proceeding to anchorage. 1545-1612 Radiological monitors were on board
1120 Anchored In berth 114. Bracken.

1652 Anchored In berth 156.
17 July

0923-1438 Assisted towing and shifting berths of 8 August
target ships USS Salt Lake City (CA-25) 1325-1500 Washed down Pensacola.
and Nqato. 1835 Moored alongside ATR-40 In berth 6. •

1452 Anchored In berth 156.
9 August

23 July 0832 Standing by In vicinity of Dawson.
0600-0905 Anchored the stern of target ship USS 0931 Proceeded to anchorage.

Brlscoe (APA-65). 1227-1420 Washed down Dawson and took Geiger read-
1451-1740 Photographs were taken of target subma- Ings.

rine USS Skate (55-305) and Independence. 1443 Anchored in berth lb.
1818 Anchored in berth 156.

10 August
Shot BAKER (25 July, 0835) 0824 Moored alongside Nevada,

0830 Connected firehoses to a forward monitor
24 July in order to wash down the decks of

1224 A radiological monitor reported aboard. Nevada.
1248 Underway for drea outsloe of lagoon. 1601 Disconnected all hoses.

steaming with TU 1.2.7. 1655 Anchored In berth 16.

25 July 20 August
li39 Anchored at Bikini Atoll in berth Nan. 1020 Moored next to target ship USS Trtppe

(DD-403).

26 July 1120 Departed Bikini Atoll for Kwajalein Atoll
1541 Underway to stand clear of berth while with Trippe in tow.

USS Reclaimer (ARS-42) beached Hughes.
1324 Anchcred near berth Jig. 22 August

1250 Anchored Trippe at Kwajaleln and then
28 July got underway to assigned anchorage.

1513-1531 Washed down Hughes with firefighting 1532 Departed for Bikini. -

monitors, then stood by while ATA-180
beached target submarine USS Dentuda (SS- 23 August
3351. 1538 Returned to Bikini Atoll.

1840 Anchored near berth 377.
24 August Towed APL-27 to Kwajalelr Atoll.

29 July
J647-1727 Washed down Huhes and target submarine 27 August

USS Dentuda (SS-335). 1116 Returned to Bikini Atoll. •
1840 Anchored in unidentified berth.

28 August
30 July 1010 Moored next to target ship (SS Mustin

0855-1238 Washed down t.arget ship USS Pensacola (DD-413).
(CA-24) with ftrefigthttrg mon'tors. 1055 Underway for Kwajalein Atoll with Mustin

1238-1)00 Took Gelger readings on Pensaicola. In tow
1458 Anchored In berth Nan.

30 August

31 July 0906 Anchored Mustin at Kwaja)ein, then pro-
0955-1i05 Laid a blanket of chemical foam on Pensa- ceeded to anchorage.

cola. 1303 Departed for Bikini.
1500 Anchored in berth Nan.

31 August
2 August 1045 Returned to Bikini Atoll.

0951-1505 Towed by ATR-40 to new berth How.
I Septembe-

6 August 1507 Moored next to target vessel LcT-E1IZ. S
0818-0933 Washed down, target ship USS Brackpn (APA- 1553 Left Bikini Atoll for Kwajalein Atoll

641. with target vesseis LCT-1112 and LCT-818
1220-1345 Washed down Gasconade. in tow.
1412-1422 Radiological monitors boarded Gasconade.
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ATR-87 USS Banner (APA-60)

3 September ISS BANNER (APA-60) -
0814-1208 Anchored LCT-1112 and LCT-818 in Kwaja-

lein. Crew Size: 104
1242 Moored next to ATP-43. Bikini Atoi2 Arrlval: 28 May 1946

Bikini Atoll Departure: 27 August 1946
4 September Crew Location for Shot ABLE: USS Bottlneau JAPA-?35)

1345-140C Radsafe Inspection patty Lscarded; shIp Cre., Location for Shot BAKER: hottineasu
declared radiolc g!cally safe. Shot ABLE Locati•n: 1,290 yards :I..1 km.) SE

Shot BAKER Location: 2,049 yards (1 .9 km) W . . .
8 Septembec Departed Kwajalein for Pearl Harbor via Scuttled 16 February 1948, near Kwajalein Atoll

Johnston island.
Task Unit and function

20 September Arrived Pearl Harbcr. Banner. an. attack transport. was a target vessel
durIng CROSSROADS. Its crew was evacuated before
each ;hot . It served in Transportation Division

USS AVERY ISLAND (AG-i5) 91 in TU 1.26 (Merchant Type Unit).

Crew Size: 483 Shot ABLE ýI July, 0900)
Bikini Atoll Arr Iva : Spring 1946
8.K',i• Atoll D epariure: 7 August 1946 30 June
Sr,'ct ABLE Lotatlon: 1 ,rmi (1Z8 kh) SE. Area Feder01 121? Completed abandcnlrg ship.
Shct BAKER Lecdlion: 'S nmi 128 krin SE. Area federal
Decortamination Location: San IrAnclsco 2 July
Oprattonal Clearance: 3 December 1946 1610 Commanding officer with four officers and
fina, Clearar(e: By 4 Ja,nuary 1947 sixten endIsted men returned to Banner to

Inspect for damage; declared radlologl-
la'hk 'nit 3nd funCtion cally cafe.

Avey_.island, classified as a mlsce.aneous qhIp. 1840 Twenty-two additional men returned aboard "
was uised as a su;;port ship In TU 1.1.2 instzren- from Bottlneau.
tation Unit). Its primary function was furrnishing
laboratcry and base facl!It tes for the Insttruren- 3 July
tat ion Urit and Electrunics Group. It aided in 1135 Remainder of the crew returned to P-nner.
S t' 11 1 p•.. tog ý p'i .) ', 0 e O'.rc " c'tng e " ---!p p f e "- "

measuring bonlzed cloudS. an' Infrared measuring A 41 July damage report stated there was no major danage

on target vessels. warranting any special Inspector, (Reterence 2). -

Shot ABLE ( July, 0900) 9 July
1100 Jettisoned one FM-2 Navy aircroft,

30 June
1658 Underway for area outside of lagoon. Shot BAKER (25 July. 083S)

I July 23-24 July Crew evacuated to Bottlnreau.
1545 Anchored in berth 54. Bikini Atoll.

25 July Shlip heavily curtaa!lnoted fron the deto- .,

2 July nation. Crew remaIned abloard1 Bottlineriu.
1251 Clanged anchorage to berth 100-A.

8 August Crew transferred to USS Bexar (APA-23l).
3-23 July Routine activities.

9 AUguJSt
Shit 6AKER i2P July, 0636) 384510O0C Cor"andlrig officer, four (,fficers, and

nine enlisted ret boatrded Banner with
24 July Director of ShIp Material representatIves

1657 Underway for area outside cr1 lagoon. to Inspect for damage; li,.-,ectlon party
returned to Bexar.

25 July

l44- Afotored In nerth FB. Blkln' Atoll. hanner derk log gives no evidence that the crew re
boarden after 9 August.

24 July
71ýif! inderway tot area Mercury by order of II August Crmrandl ng officer reported no ma Join

JTF I. damage or floodinq that requl red special
lnspection.

29 July
i109 An-chored ii; bertS Klg., lilklinl Acn) . ll-19 August Crew dispersed to uSb .Ceorge Clymer (AI,A

27, ts. Haven (All F. ,ss Fala. VRIver
30 July Shifted to berth 2J. ((-A 131J US, Dixie •AL) ,4) . reoan ied

target sh', , U'CiS G-eneva (APA-AR 'l, and
2 August Shef ted to berth baker. Bexar lot ! taropntatloi to tih't U.. We-st;!

Coast for reassignmrent ,
I August

0935 Psparted skinil Atoll for Sar, .rancsco .Z August Topile avrage 0.Q3 Y/24 hours Iketert
once ").
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USS Banner (APA-60) USS Barton (DD-772)

23 August Decormmlssloned and towed to Kwajalelr by 28 August Decorr!,p loned.4ATA-192 for radologi•cal tests. •
o fctober Topside average 0.22 R/24 hcurs (Refer-

29 A,-g.jst Arrived at Kwaialein. ence 7).

1 Octo'ber Topside average 0.21 F,/24 hours (Refer-

ence IUSS BARTON (00-772)

Crew S12e: 26)"

USS BARROW (NPA-61i biknri Atoll Arriva.: 11, June 1946
Bklnt. Atoll eparture: ,0 August 1946 9

Crew Size: I,4 Shot ABLI LoCatlon: 10 nmi (19 km) [EN

Biklri Atoll Arrival: 30 May 1946 Shot BAKER Location: 10 nmal (19 km), ENE
Bikill Atoll Departure: 26 August 194o DecontamrndtlriO Location: San francisco
Crew, ?cat'cr for Shot ABLE: USS Bexar (APA-37): Operat'onal Clearance: 2 November (946
.I'w ,�-•" . " ~,ht.". OAKIN" fe-ar Il-,a (kl-arainr- IR .p'- mker 1946

Shut ABLE LocaE .: ,T -5I (1.3 kin) N
Shut BAKEKR lt(.at 1,jn 2.075 ya,ýs ('.9 kAr) W Task Uts and Funct i•i
Scuttled I, May 1948, near KwaJatei-n Atol The destroyer Barton was a support ship Ir. ne- [

siroyei Cl'lsson 1i7, T• I./ (Surface Patrol)- It
Task rý1t a-! Iunct',Ic, fusitlore-, as a survey ship throughout the opera-

Barrow. an attack trarp-rctt. was a target vess.el ilor.: therefore special oceanographic and radio•
Cuting C-ESROAOS. Its crew was evacuated before logical equipment was installed.
ea h scr[. It served in Transportation ['Ivislorn
20of 7. ;.2.6 (Merchant Type Unlt;. Shot ABOI (I July, 0900)

S Sct A-E, (1 J, y. HJ" I July Sighted various fires on unldentfied led

target ships after detonation. -

i:e2 Corunenced taklnq sounidings.
I3 r Crew edcuatede to hbex:. 10K Entered BHk!nI Atoll Channel.

IC58 Started taking oceanographlc sounding;.

2 Jut I'I9 !eft th lagýaoon Ic;t area west of the
1539 The cor.rardiln officer with a GeIger morn atoll.

1tor aoJ Ttau t.-uo( ut, otctatt.d thc
Inspect on. 2 JuLy

"jC, The cI P wI. declar-d free of 0UCi Anchored In berth 367-A, Bikini Atoll-

radloact'.v'ty and Teas B cae aboard. 071.4 Changed anchorage to 251 A.

3 ,. y Teams C and D and the reo-airder of the I July
crew cace. bacK or. board i8}5 Received PGM-23 aionqside to.- p.ck up

oceanographic survey party arid water sam-
H -*u.-y pies. " .,

15 et Jett 1sorned an .FM- i aiplanr car,derrned by
CR.•SS•RA', P lr A :.. 8I a July Took oceano-graphIc sounjdlngs.

9 .1y :4 JuIy Returned to berth W47 W, fHiklni Atoll.

1420 Jett I ised antI..-: tes.t plane. "."J.
vIU BA KE ý P Ju ty , Q3 5 ": "

vA An, FCF a•r,•-af was deli'vred t1fr shot /4 duly
10 i21 Undetway It pdrt r,' area ot ld;- of (a

goon.

25 July .

24 .ul'y 0'.t! i Regar, the safety survey of the lagoon.
i"4c- harrow- was se-ured ar:d all pers-rc.rIei were ti.2 Departed t'e ,agcotr for a rasafe pa0rol

evacuat*d to .xar. -,ttriI w F-s of thp atoll.

2" uliy .hdjrre..w stus alrud he'¢vy r.jdlcoglcal con- Ž6 July
t arr,-irat r;. The rtew remarried award I3,d Ant, ored ri. L *r rth 342. PllkI.lI Atoll.

be.xar_ nt iI reass',gned to other units.
28 -,9 J.,iy Took scea.ographlo sundlr:gs.

"7r", -tý.p w)5 ,.:.--c ' ,'Ii d' Ur:kro.Twr dare. hi-rt0 was
lo. t or. . . ' I ,lr . accordl:,j !,, ar. 234 ju y

I 'sp.-tlon revrOt sMtelq. en- ~;. i135 Ancrt-l. r...

1433 Snht ted ber ths. -
i/ A lust T-p~t av' roq, C .30 [P/21 l-.urt hider

ePr.ce 30 July
14a3i Underway to fuel, ther asiored In berit,

j6 Rugust Towel Kw-aai'lr, b'y UW-1 Actorrawl (ATF- 147W.

148) ) itad'o.ycal studles or, obser •

va .- . 3: Jt ly ShIf!e(I to ,,r tic 14.'E.

2" u AtrivAr ar d iw .rr. 2 August! ShIftcd c b.'th C. I
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USS Barton (00-772) USS Benevolence (AH-13)

10 AuguSt water samples from the lagoon after the detona- 0
1112 Departed Bikini Atoll to rendezvous with tions. LCVP drones were directed to desired sample

Destroyer Squadron 7 en route to Pearl areas to obtain water samples after an adequate
Harbor. Geiger reading had been transmitted to control-

lets. When the mission was conpleted, drones re-

turned to Beqor where they were washed down with
USS BAYFIELD (APA-33) hoses by Begor and boarded by . safety officer.

When safe, Underwater Demolition Team 3 (UDT-3)
Crew Size: 428 boat crew took over and transferred water samples... ..
Bikini Atoll Arrival: I June 1946 S
Bikini Atoli Departure: 3 August 19a6 Shot ABLE (I July, 09U0)
Shot ABLE Location: 25 nml (46 km) NE
Shot BAKER Location: 15 nmd (28 km) ENE 1 July
Decontamination Location: Puqet Sound 0544 Underway en route to area Franklin.

Operational Clearance: 7 December 1946 0715 On station, Area Franklin, maneuvering
f Ina, Clearance: 10 lebruary 1947 to keep on station.

1015 Maintaining station off Bikini Atoll for
Task Unit and function drone boat operation.

Hayfield, an attack transport, was a support ship 1130 Underway for assigned anchorage off Eneu

In Transportation Division 31, TU 1.3.1 (Transport Island, Bikini.
Unit). its function was the evacuation and berth- 1215 Ancnoted off Eneu Island.
Irig of personnel from target vessels. 1528 U-derway to berth 38. Bikini.

1610 Anchored at Bikini Atoll in berth 37.
Shot ABLE (1 July. 0900)

Sho, BAKER (25 July, U835)
30 June

1521 Underway to evacuate target vessel crews 25 July
to area outside of lagoon with TO 1.3. 0540 underway to reach station (Area Franklin)

designated for BAKF.R day.

I July 0709 Arrived on station for BAKER day.

1728 Anchored In berth 298. 0840 Steaming to assigned station oft Eneu
Island, Bikini.

2 July Shifted to berth 217. 1054 Anchored in area off of Eneu Island.

Shot BAKER (25 July, 0035) Two LCVP drones were monitored by boarding parties af- '
ter detonation and were found very radioactive. Water .

24 July samples collected were left aboard drones and recovered

1525 Underway with TG 1.3 with personnel from 2-1/2 hours later. Forty water samples (5 gallons [18.9
various target ships for area east- liters] each) were collected on BAKER Day.
southeast of surface zero.

28 July
29 July 1630 Shifted to berth Jig.

0625 Anchored in berth A. Bikini Atoll and
started disembarking teams and personnel 30 July Shifted to berth 37.
of target ships.

2 August Shifted to berth D.
3? July Shifted to berth 279.

3 August
2 August Shifted to berth 378. 1Q12 Departed Bikini Atoll for Pearl Harbor.

3 August
1600 Departed Bikini Atoll for KwaJalein USS BENEVOLENCE (AH-13)

Atoll.
Crew Size: 673

4 August Arrived at Kwajalein. Bikini Atoll Arrival: 22 may 1946
Bikini Atoll Departure: 25 August 1946

B August Departed KwiJaleln for San Francisco. Shot ABLE Locatlon: 21 nmi (39 km) NNE

Shot BAKER Location: 16 nmi (30 km) E
Decontamination Location: San Francisco

USS BGOR (APD-il7) Operationai Clearance: 24 September 1946

Final Clearance: April 1941
Crew Size. 155

Bikini Atoll Arrival: 5 June 1946 lask Unit and function
Bikini Atoll Departure: 3 August 1946 Benevolence was a hospital ship used as a support
Shot ABLE Location: 15 nm1 (28 km) ESE ship In TU 1.8.4 (Medical UnIt).
Shot BAKER Location: 15 nmI (28 km) SE, Area Franklin
Decontamination Location: Sar Diego Shot ABLE (! July, 0900)
Operational Clearance: 30 September 1946
final Clearance: 25 January 1947 30 June

1519 Underway for area Graham. steaming with
Task Unit and function TO 1.8.

8e9q.o was a high-speed transport used as a support
ship !n. TU 1.1.3. 1Drone fioat Unit). Its [unction I July
was the support of drone boats that collected 1845 Anchored in berth 268. B!klni Atoll.
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USS Benevolence (AH-13) USS Bladen (APA-63)

2 July 17 August
1536 Anchored in berth 145. 3lO began personnel disembarkation from tar-

get ships USS Barrow (APA-61). USS Crit-
Shot BAKER (?5 July, 0835) tenden (APA-773, and USS Banner (APA-60).

and support ship Uss George Clmer (APA-
24 July 27).

1518 Underway for area Packard outside of la-
goon. 19 August Shifted berths.

30 July 23 August
0751 Anchored in berth 145. bikini Atoll. 1530 Underway for Kwajalein Atoll. r

2 August Shifted to berth Nan. 24 August Arrived at Kwajalein.

7 AuguSt Shifted to berth 145. 29 August Departed ;'-alalein for San Pedro, Call-
fornla. via Pearl Harbor.

14 August Shifted to berth 34A.

25 August Departed for Pearl Harbor via Kwajalein LISS BLAD.N (AP-9-63)
Atoll.

Crew Size: Ill
Bikini Atoll Arrival: 31 May 1946

IJSS BEXAR (APA-237) Bikini Atoll Departure: 20 August 1946
Crew Location for Shot ABLE: USS Henrico (APA-45)

Crew Size: 293 Crew Location for Shot BAKER: Henrico
Bikini Atoll Arrival: 10 June 1946 Shot ABLE Location: 2,810 yards (2.6 km) SE
Bikini Atoll Departure: 23 August 1946 Sho' BAKER Location: 2,480 yards (2.3 KM) SW
Shot ABLE Location: 25 nmi (46 km) NE Oeccntamination Location: San francisco * S.
Shot BAKER Location: 15 nmi (28 km) ENE Operational Clearance: 6 November 1946
Decontamination Location: San Disgo Final Clearance: 21 December 1946
Operational Clearance: 24 January )947 Decommlss~oned 26 December 1946, Norfolk. Virginia
f inal Clearance: I february 1947

1asK Unit and Function
Fvnction 3nd Task Unit Bladen. an attack transport, was a target vesrel

Bexar., an attack transport, was a support ship In during CRu-stRAU). its crew was evacuated before
Transportation Division 31 of TU 1.3.1 (Transport each shot. It served In Transportation Division
Unit). Its function was to house target vessel 93 of TU 1.2.6 (Merchant Type Unit).
crews during the detonations.

Shot Able (I July, 000)9

Shot ABlE (I July, 0900)
1 July

30 June 1420-1433 ATA-192 fought a fire aboard Bidden.
1530 underway for area outside of lagoon after 1730 Bladen cleared for boarding.

embarking target vessel personnel, steam-
Ing with TG 1.3. 2 July Tie ship's crew reboarded Bladen. •

I July
1739 Anchored in berth 297, BIKIni Atoll. 13 July

0900 The commandlng officer commenced a per-
2 Juýy sonnel and upper decks Inspection of the

1218 Shifted to berth 140. ship.
1900 Completed disembarking target snip per-

sonnel. Shot BAKER (25 July, 0835)

16 July 24 July Crew evacuated 1o Henrico...
1320-1420 Target ship YOO-83 came alongside to

fuel Bexar. 25 July
1137 Bladen cleared for boarding.

Shot BAKER (?5 July. 0835) 1230 Geiger readlngs showed Blader, at 0.0002
R/24 hours (Reference 6. p. I-7-B).

24 July
1526 Underway after embarking target vessel 28 July

personnel for area Franklin. steaming 1552-1602 Medical research unit removed test ani- . S
with TU 1.3.1. mals to USS Conserver (ARS-39).

30 July 29 July The crew returned aboard ship.
0649 Anchored In berth 278. Bikini Atoll.

30 July Shifted to berth 246.
2 August Shifted to berth 351 .

2 August Shifted to berth 331.
3 August Shifted to berth 355. 7

7 August Shifted to berth 262.

20 August Departed for Kwajalein Atoll.
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USS Bladen (APA-63) USS Bountiful (AH-9)

21 AuguLt ArtIved at Kwajalein. 28 July
1552 Anchored in berth 357, Bikini.

27 AuguSt Radiological clearance Issued.
30 July

30 AuguSt Departed for Pearl Harbor. 1000 Underway for Pearl Harbor via Pongelap
Atoll-

IS OH. J_9NN see USS 0OHN BLISH (AGS-1O)
USS BOTTINEAU (APA-235)

USS BLUE RIDGE (AGC-2) Crew Size: 299
8ikini Atoll Arrival: 7 June 1946

Crew Size: 534 Bikini Atoll Departure: 10 Aucust 1946
Bikini Atoll Arrival: 29 June 1946 Shot ABLE Location: >21 nml (39 km) [NE
Bikini Atill Departure: 30 July 1946 Shot BAKER Location: 20 nmi (37 km) I
Snoi A91 F l aratlon 18 nmt (33 km) NNE Decontavncatlor, Location: San francisco
Sh-i! BAKER lnat nF: I1 nml (19 Pim) ESt Operational Clearance: 19 December 1946
Oecontaminatlon Location: Los Angeles Final Clearance: 27 December 1946
Firal Cleara,ce: By 22 November 1946

lask Unilt and function
lask unit and functlon Bottlneau. an attack transport. was a support ship

B~ui Rdge. an amphibious force flagship, was a in Transportation Division 31 of TU 1.3.1 (Trans-
Support ship In TU 1.3.3 (Observers unit). Its port Unit). Its function was to house target ves-
function was to carry observers for the operation sel crews during the operation.
and to provide comvunicatlons.

Shot ABIF (I July. 0900)
Shot ABLE (I July. 0900)

30 June

30 June 1452 Underway for area outside of lagoon after
1559 Underway with TU 1,3.3 for area outside embarking personnel from target vessels.

lagoon. 1 July
1 July 1730 Anchored in berth 299. Bikini Atoll.

1559 Anchored in berth 207. Bikini Atoll.
2 July

2 July 1421 ShItted anchorage Lo berth 224. -
0930 Shifted to berth 21.. .

Shot BAKER 125 July, 0835)
5 July

1701 Underway for Kwajalein Atoll. 24 July
1450 Underway for area Marmon, outside of the

6 July lagoon. steaming with Divisions One and
,005 Arrived at Kwajalein to detach several Two of TG 1.3.

passengers. .
1508 Left for Majuro Atoll. 30 July

0633 Anchored In berth 261. Bikini Atoll.
7 iXly

1134 Anchored at Majuro Atoll. 2 August Snlfted to berth 356.

8 Juiy 7 August Shifted to berth 261.
1003 Departed for Truk Island.

10 August
14 July Arrived at Truk island for a brief stay. 0528 Departed Bikini Atoll for Pearl Harbor.

15 July
06)1 DepartcJ Truk island for Guam. USS BOUNTIFUL (AH-9)

17 July C'ew Size: 585
10:1 Artived at Guam. Bikini Atoll Arrival: 18 June 1946

Bikini Atoll Departure: 27 July 1946
18 July Shot ABLE Location: 23 nml (43 km) NE

1806 Ceparted for KwaJaeeln Atoll. Shot BAKER Location: 19 nmi (35 km) E
Operational Clearance: 27 September 1946 -

23 July final Clearance: 21 September 1946
1118 Anchored in berth K-20. Kwajaleln Atoll.

Task Unit and function
Shot BAKER (25 July. 0835) Bountiful, a hospital ship, was a support sh!p In

TU 1.8.4 (Medical Unit).
24 July

1030 Underway for Bikini Atoll. Shot ABLE (I July, 0900)

25 July 30 June
174i Anchored In berth 383. Bikini Atoll, 1449 Left the lagoon for area outside of the

atoll, steaming wi th TO 1.8.-
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USS Bountiful (AH-9) USS Bracken (APA-64)

I 2uly 4-26 August Anchored at Bikini, conducting routine
1857 Anchored In the lagoon. activities.

Shot BAKER (25 July, 0835) 27 September Departed Bikini ALUli tor Pearl Harbor

via KwaJalein Atoll.
24 July

1530 Left Bikini Lagoon for area outside the
atoll, steaming with TG 1.8. USS BRACKEN (APA-64)

27 July Crew Size: 108 0
1600 Departed Bikini Atoll en route to Pearl Bikini Atoll Arrival: Before 30 June 1946

Harbor. Bikini Atoll Departure: 19 August 1946
Crew Location for Shot ABLE: USS Henrico JAPA-45)

4 August Crew Location for Shot BAKER: Various units
1040 Moored at Pea:l Harbor. Shot ABLE Location: 2,010 yards (1.8 km) S

Shiot BAKER Location: 1,475 yards (1.3 kin) SSE
13 September Decoruanissioned at Seastte, WshIr,gtoi. Sunk 10 March 1948, off Kwajalein Ptoll

Task Unit and Function
USS BOWDITCH fAGS-4) Bracken Was an attack transport used as a target

vessel during CROSSROADS. Its crew was evacuated
Crew Size: 296 before ABLE. It served in Transportation Division
Bikini Atoll Arrival; S March 1946 93 of TU 1.2.6 (Merchant Type Unit). Bracken was
BilkirnI Atoll Departure: 27 September 1946 equ'ppeJ by the Electronics Group with Geiger
Shot ABN. Location: 23 nmt (tO kn) NE counters coupled to radio transmitters. It also
Shot BAKER Location: Rongelap kttil carri'd water-pressure-telemetering channels to -

Decontamination Location: San Francisco measure ionized clouds. B
Operational Clearance: 20 November 1946
F inal Clearance: 20 November 1946 Shot ABLE (1 July, 0900)

lank Unit and tunction 30 June
B:wditch was a surveying ship ustJ as a support 1145 Three officers and eighty-four enlisted
sh'p In TU 1.8.5 'Survey Unit). Before task force men evacuated to Henrico. Last-minute
arrival. Bowditch made a survey of the atoll and detail of two officers and ten enlisted
laqoon to prepare anchorage charts to be used In men remalned on board.
the operation. Enewetak and Rongelap atolls were
also surveyed. Its function during the operution I July Remaining Bracken crew evacuated before
was to survey the biological effects of the tests ABLE.
on fish and wildlife. It also conducted oceano- 1402 A fire was reported on Bracken (Reference
graphic surveys tc determine the character of cur- 5, p. B-li).
rents in and around the atoll. 1403-1435 ATA-192 alongside target ships U33 Nia-

cara (APA-87). US0 Bladen (APA-63), and
Shot ABLE (I July, 0 9

00t Bracken to fight fires caused by nuclear - -
de'onation (Referenc( 1, ATA-192). S

30 June U412 US-< Oneota (AN-85) reported fire on
1601 Underway from Rongelap Atoll for area BracKen (Reference 1, Oneota).

Packard. 1435 ATA-192 started cooling down Bracken

(Reference 6. 1-12-A).
I July 1535 Bracken not cleared for boarding (Refer-

0910 Joined TG 1.8. ence 6. 1-12-A).:847 Anchored in oe:th 322. Bikini A'oll. 1542 Oneota reported a small fire on after-

deckhouse of Bracken (Reference l
2 July Shifted to berth 230. Oneota). -

12 July 2 July
0841 Reported a fire on USS Cumberland Scund 0816-0854 Boarding party from Oneota or. Bracken

AV-17). (Reference I. Oneota).

0855 Extinguished fire aboard Cumberland 0940 Cleared for boarding (Reference 5. p.
Sound. B-16).

17 July 3 July Bracken crew resumed berthing aboard

0556 Underway. ship.
1411 Anchored in Rongelap Atol:.

Shot BAKER (25 July, 0835)
Shot BAKER (25 July. 0835)

25-26 July Ship abandoned before test BAKER. Person-
25 July Anchored at Rongelap Atoll. nel were aboard 'ass Rockbcidqe (APA-228). - -

HenrIco. 055 App jq tAPA-58), and ISS.
I August Gunston Hall (LSD-5).

0558 Underway f.or Bikini Atoli where It an-
chored In berth 151. 2' July

0940 Bracken showed a 30-minute tolerance
3 August 3nIfted to anchorage between berths 385 level. -

arid Item.
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USS Bracken (APA-64) USCG Bramble (WAGL-392)
27 July

1004-1020 A boarding team bWarded Bracken to re- Cargo nets on the deck on each sld? of the #? hatch
cover Instruments after monitors declared showed 2.0 and 2.5 R/24 hours. which may have born 0
Bracken Gelger sour {Reference 1. Con- caused by soaking up water used to wash of! the deck,

server). Below deck there was an average radiation of 0.03 R/24
1022 Bracken reported G-elger sour (Refererce hcurs, except where water had entered the st'.p through

6. p. 1.21 B). the two main hatches partly opened by the explo:,ion
1400 All Bracken personnel or, Rockbridse were and through doors and ports ieft open by advance board

transferred to Henrico. Ing partIes. The highest reading was about 1.0 B/24
hours from water on the main. deck near the #2 hold

28 July (Reference 2). S
1340 Monitor boarded Bracken.
IW4i IMPRS team boarded Bracken. 13 August
1352 All animals instruments, ard teams were 0900 Four men reboarded ship to assilt DSPI

placed back on board U15S Conserver (NRS- radiological monitor In collecting test
39) (Reference 1. Conserver). equipment.

(000 Ship abandoned. Al: Bracken personnel oni
31 July Henrico transferred to Rockb t1d.l.
C930-10Ib Conserver washed down Bradcken
ItOl-1i41 Conserver sprayed foam on Bracken (Refer- 14 August Topside average 0.7 R.,24 hours (Refer- •

ence I. Conserver.). ence 7).

I August USS Current (ARS-22) washed down Bracken: :5 August Ship abandoned: crew cn Rockbridae.
a boarding team was aboard Bracken for Geneva, and Gunston Hall.
13 minutes (Reference i. Current). After 0900-1200 Party reboarded ship tc take in the star-
three hosings. Geiger sour. 2 to 4 R/24 board anchor and close condenser sea
hours. valves; USS Etlah (AN-79) alongside to

furnish power to the windlass, Ship abon-
3 August Current washed down Bracken; boarded doned with starboard anchor housed.

racksr for 30 minutes iREference 1.
Curre.nt.[ 1118 August Bracken crewembers transferred to LSS

qeocce, I_yzne (APA-2t), Geneva. and ('.-.n-
6 August stona HalI.

0731 ATR 3? underway. app:oachIng Bracken.
0818-0933 ATP-8" washed down Bracken 'Reference 1. 19 August

ATH -87i. 0900 Four Bracken crewinemprrers transterred to

'Oz4-106 USS Chlckasaw (ATF-83) washed down Chickasaw for temporary duty to anchor S
Bracken (Reference 1. Chickasaw). Bracken at Kwajalein.

", August 10)0 Port bow chain cut above waterline and
)UZ10-lo6 spraye0 with decorrranauatior, bolutii uv ,dk-n Into tow .ý. ChIckasaw. Anhor de-

Chickasaw. tall on board 25 minutes.
1228 ATR.87 approached Bracken.

1304-1528 ATR-87 washed Bracken down. 21 August Ancnored at Kwajalein. Ancnor detail was
1545 ATR-8i moored portside to Bracken; radio- aboard I hour and 5 minutes. •

logical monitor boarded Bracken.

hI62 Radological monitor returned aboard 26 August Bracken decotmissioned.
(Reference I. AC'I 87).

30 September Topside nveraei 0.20 P124 hours (Refer
8 A 'qguft ence 7)(.

1555-I02C DSM boarding team from USS Deliver (ARS
23) or, Bracken tReference I. Deliverl.

USCG BRAMBLE (WAGl-392)
9 August 0

1500 Ten brackei crenembers were transterred Crew Sipe 49
to remanned target sh!p '.SS CGeneva tAPA- Bikini Atoll Arrival; 6 July 1946
86). Blkini Atoll Departure: 24 August 194t,

Shot ABLE tocatlon. 630 nmi (l.1b? krn() f
iv August Shot eAK[P Location. 21 nm.t (39 km) WSW

0900 1130 Party reb~oarded ship to open It and make Decorntamination LO(dtlon: Pearl Harbor
Inspection for 051M Inspection party. No final Clearadre: By 22 Nuvext,er 1946
damage due to bomb explosion except
radloloqical contamination and displace' lark Unit and Funttlion
ment of about a quarter of the upper Bramlie served as m support ship in TU 1.8.5 'Sur-
deck hatch boards. Party departed ship. vey unit,. Its function was to survey the effects
leaving 05M instrument salvage ream on of the nuclear ests on flist. and wildlife and to
board. Although the ship's log does not conduct oceanographic surveys to determine the
Inolcate when the DSM boarding tear de- character of the ocean currents around and inside - .

parted. It Is believed that they left the atoll.

later that day.
Shot ABLE (1 July, 0900) 5

The weather decks on 10 August showed considerable con-

tar!natioh, after vatious washes by tugs. radiating 0.4 24 June Left Pearl Harbo[ for Kwajaietn Atoll.
to 0.5 R124 hours. except in the cat. )s and cordage
where the value rose to as much as 1.0 R/24 hours.
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USS Bramble (WAGL-392) USS Brlscoe (APA-6S)

4 July 1600 Last-minute personnel joined ship's com-
0816 Arrived at Kwajalein Atoll. pany on Bayfleld.

1630 ISS Reclaimer (ARS-42) proceeded to In-
5 July vest gate Briscoe and other target ships

1010 Underway for Bikini Atoll. (Reference 1. Skipjack).

6 July 2 July
1212 Arrived at Bikini Atoll and anchored in 0901 Boarding team from UTS Clamp tAR-33)-

berth 150. boarded Briscoe for inspection.
0905 Flrefighting team aboard Briscoe. .

Shot BAKER (25 July, 0835) 0917 Fire aboard Briscoe extinguished.
0925 Firefighting party departed Briscoe.

24 July 0047 Boarding party departed Briscoe (Refer-
1400 Departed Bikini Lagoon to sortie with TU ence I, Cl ).

1.8.7 In area Packard. 0948 Briscoe reported Geiger sweet (Reference
25 July 6, p. 1-25-A). Damage reported as neg-

0855 Changed course for Rongelap Atoll. liglble (Reference J. p. 3).
1545 Anchored at Rongelap Atoll. 1055 Briscoe team A left Bayfeld.

1140 Picked up Gelger man on 055 Haven (AH-l
30 July 12).

1732 Underway for Bikini Atoll. 1155 Peboardina elger man. and civil-
Ian techr' ,¶ded.

31 July 1158 Commence nd opening ship.
07i9 Anchored in berth 250, Bikini Atoll. 1245-1450 TechnIcIi .s .- rd to read ordnance

inst rument,
2 August Moved to an anchorage off of Eneu Island. 1335 Team 1 rebo -l. -0.

1400 Technicians -. me a .ard to read electron-
7 August Returned to berth 250. ics.

1506-1535 Technicians came aboard to read Instru-
23 August ments.

1320 A monitor from USS Haven (AH-12) came on 1510 Technicians came aboard to read Instru-
board to measure any radioactivity on ments.
moorings that were to be loaded. 1645 Team C reboarded.

1330 Loaded small boat moorings. 1705-1715 Technicians came aboard to read Instru-
1639 Monitor left having found no radloactiv- ments.

lty on moorlngs: the ship then completed
picking up moorings. 3-23 July Technicians periodically boarded.

24 August 12 July
1203 Underway for Kwajalein Atoll. 0900-1125 Diving party aboard to install underwater

instruments.

0915-1015 Diving party underwater.
USS BRISCOE (APA-65) 1040-1125 Diving party underwater.

Crew Size. 112 14 July
BiKini Atoll Arrival: Before 30 June 1946 0900-1115 Divers working from an LCM on CROSSROADS
Bikini Atoll Departure: 20 August 1946 Instrumentation engaged in operations on
Crew Inc;tlln for Shot ABLE: US Bý.ayleld (APA-33) the portside.
Crew Location for Shot BAKER: Bayfld
Shot ABLi Location: 1 .6S6 yards (1.5 kmi S 15 July
Shot BAKER Location: 920 yards (841 meters) WSW 0915 Bureau of Ships Instrumentation Group
Surt 6 May 1948, near Kwajalein Atoll began working on underwater blasting to

test Instaijed gauges.
lask Unit and Function

Briscoe. an attack transport. was a target vessel 20 July
during CROSSROADS. It served In Transportatlon 0605-1015 Diving operations conducted In connection

Division 93 In TU 1.2.6 (Merchant Type Unit). Its with gauge Installation and tests.
crew was evacuated before shot ABLE. Br:scoe car-
ried transmitters for the Electronics Group and 23 July
was also equipped with water-pressure-telemetering 0615 USS Achomawl (ATF-148) and ATR-87 along-
channels to measure Ionized clouds, side to assist shilp In dropping stern .

anchor.
Shni ABL5 (I July. 0900)

Shot BAKER (25 July. 0835)
30 June

1020 Crew evacuated to Bayfield except for 24 July

seven crewitembers and two civil!ans left 0815-0945 Crew evacuated ship for Bayfield with
aboard a,- last-minute personnel the exceptlon of six crewmembers and two

civilians conducting last-minute details.1 July

0405 Last-mminte personnel evacuated to USS 25 July Last-minute detail evacuated to USS Rock-
George Clymer (APA-27). bridqe (APA-228) prior to BAKER.
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USS Briscae (APA-65) USS Brule (APA-66)
25 July

21 July ti'.i-i u:rse of h(e!sting the starboard

13--i1440 last min-iute bson. lIe frot itisue Oe aPr,,r and slipping the stern anchor.

Pd arted Pock. dqe to joirn the _rew o, 1 330 i4 _USS_Suncock (AN-80) a)ogld, to take ulp

Hayfeld. the anchor. Briscoe t pslde average 0t
R24 hours (Feference 7).

29 juy K S I ial jialJ•rg j i reJ*.,ur i- to, Po,,k

C952 irIscoe had a 30-n'tnute tolieran(e l)vev wait.
Referen.e 6. r. 1-39 B).

14o5-1504 Navac Meical Reseatarn SeTrvie sNeS A :. 'r. ,r(-wne•rr. tratr" od s! . ot.her ;

team btlotded Biriscoe to tr-trove Irr, rrj urts. 0
ments and animals.

1510 Briscoe Gelger sour. All anlma!s rtcevr 1 Augus't Majority of rema'.r,ing crew transferred

ered. Average G!qger readings or. n-a Ir. t-: retmaned targ-t st _US Niaa_(APA

deck 30 P/24 hours. 8;j.
',t02 Ail animals. Inst rur•ens. and ,M.PS Ivez

orýnne. returned to U5o 9uriesr.n (ALA t'1;. 20 A 'uul
C Taken Ir to)w Ii'y . i v'-Ic-i .A '.-./l (or

30 J<¼ Kw-_aiel: A f,,u;-.n ani ,r detal trot);-

132-0-038 ATA-18 recovered instr.ments fr, hrtc Hrlscoe tcured D a__t

2? Augrs, Anhr,ored at Kwa)ac, 1n. Four oar. anidrh

3; J ' r a : i r r r'J. l t-- Nr .j ' .

08;2-0302 3SS Consetver tAR.' 39 warect izw, hr Is
coe with sa'twater. 30 Sept!t, rliJ.t'r T,-psde average Ot1 P2. trutrs ({ifti

114t-1213 Conserver sprayed rrect.',ioai arc. ,...rr.<al en-ce 7).

i arns on Briscoe.
1414 .452 Cons.erver sprayed eohorrtcal dnaJ chem nical 1

foams on RrIscoe ( eFerence ". Curser USS BRULIt (APA-66)

ver) C'ew $;., ii)

1 Aug9.ct JS5 Current ,ARS-X.: wastlid A n. isT: : e kir1 4ii Ar 'a (orr i) rr, ,Ott

boardin t ream it, board mnte-s. - tirt ' I Depadture: -8 August 19ab

After a 3-1hour hos!ng, B.lscoe st.I I Crw t.--aion for %hat AI) : USO, Priar (APA.31)
Geloer sour. Strt readtnir from frae ;0N. Cre,, LO'aiion fa, Shot 8AkiP Strar

upper deck-, was 4 to 5 Ri24 h-urs. Shot ABiS Foe at '.n I.00k yirds 0 1919epiters %I
Shot FAFjP L c ,.atsor: . 86" ardr ( 93 mettL'rs N10W -

2 August MenIters frtor Current tyoa'ded 
5
lriscoe for Surne 1i muy 1948 nrdr Kwa~aij'n Atcll

64 min, es for an Inspect ror. Peference
I-. CurrentE a ,ask UO ' a

1  
'r.ts a- oI-

Bule . an attack trantstrit. was a t iget vessel

3 August during r'oSSR:-ADS. Its crew was c-,a';cated fcr both

0800 Transferred crew and officers to US? it e-.d Is Trarnsp•rtat Ion Piv•ulur 91 cf

o"cewil (APA.-1301. T'. '..2tL lMerchant Type Ulnlt).
0)4t ArA-iCS underway to Briscoe.

0952-1000 A"A-:8C &oiigctde Hr)iscue (Reference I Sr, ro l A ti i )-'1y, '9093

ATA-180).
33 June

10 Au'-usr. "riC A-I per so..r.ei evacuated to bexai -

0W40 Corxriandlng olfscer and inpect!on party
of DSM perscrrel an•d 14 .r'e.w r ,rr. 2 July
boarded the ship for a Morvce; of damage i(12 BrEi declared -i,' ier sweet.

and maetrial conditions. ir51 Tears A and Pa fagar rerurr:tr'j ship

]145 coorranding officet art Inspect(o, parry and took .oar,dlrgs.

left the ship: remalned on Lcarc tretwee, rt:.? l-,he shIp was ro.inc-urred Ite*-e of ridu-Ho-

20 minutes and I hour. actlvIty.

13 As-j-ust 4 Juii it itre crew had reboar:dc-.

300 Four-ran boarding party came ,ln tu take
draft and sound1:ings with one mornItor 13 JulI"y
accompanying tIe boarding party. 1255 An Ft+ alrplane was Lrougih on board.

.:i5 P, oarding party left the ship. p
Sh',ot BAKSI (2 rul 08" -

15 AuCust
Q"50 Cormrranding offrcer and 22-ran boarding I - July

v 0i y . &ra[ded and Inspected the sh!p >z% A[ pIt-_t were ab,-ard fiexar. •

In company with 1SM epresentatives and

radsafe monitors. 2% July Suc'Aiuor-ed ohy tIn-,r p'isical dan.age rotr

1120 Reboarding and inspec)tng pa•ry returined itAKEP. - ,"r : recelved a :ori-ideratrle

to Rockw.)IlI. having operated emergency a'vrJrnt c! 'adiotoqical contamination.

diesel fire pumps. •
29 July Pd ldog cao readtngs fndicated t•-_rhange

16 August .rr _ru.e s condition; It was assi-gred a

i230 Cotnttar,fdIing officer with ra-i:dsafe ir, OnI'F one halIf hiou radtolog cal toe!t rance

and 8 crewue,', n reoartded Hr iscue fri
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USS Brule (APA-66) USS Butte (APA-68)

29 July

level. lrule crewmnemberc, rtmaine-d aboard Shot BAKIR (?S july. 0835)
Bexar.

24 Juty
12 August Personnel t~eg- being transferred frorm 1644 Left B3ikini Lagoon for area Graham.

Stol-e to other units.
21j July

ItArtist mfule was; inspected by a party ftot'YO 1253 Anchored ifl berth Uncle. Bikini Atoll.
Whartoni (AP-72 tPeteten~e 8): dute to the
low read!:ngs r0;e lusvInwas LDr te. 20 July

23 ug-t c,,s!Je vetge2.7pljrlr~o:S(Fee(16.0o Reported distilling plant clear of radla-
23 A;*~ Tos~deaveage .~ ~24 our (Reerlion and ready for use.

ence 7). 28 July
1410 All evaporators were secured due to

28 August Personnel r ras'!erýs corrl-ted: m[ule de radioactivity Ii, the Water.
cotrutlssloned. Departed Bikini Atoll for i531 Ordered out of the lagoon to area Mercury
Xwaialet'i Atollý in tc- 1-y USS C:howorvu, to await the return of an LCVP with an'
%ATE-I16;. animtal-rettieving party aboard.

1W4 Anltral party returned: Burleson s teianed L
29 A-,- st Art ve Kd ida lelt:. out Of lagoon.

30 Septemnber Tops~de average 0.1i R/2-4 hours (Refer- 29 July
et-ce :.0)5 Anchored In berth 383.

310 July
USS BURLESON (APA-6I) 1125-1330 Conducted diving operations to release

clothing caught in starboard conderrser-
Crew Size: 24A intake.
BlikinI Atolý tArtva(: 14 jun, 1946 171: Underway for Kwajalein Atoll-- 0
firw le Atoll eparture. 5AS t-7,J 194D
Snolt A81 F lo~atin: Approx~rr-ately 11." to 1j nrr.) 31 July

(Ž-1 7 toý 28 kn: ( (- lClt Anchored at Kwaiaielt- Atoll.
Snot efAtIW Loctaton: I 1 5 tm) (21 kin; St,
Derort!a.trna tlssr i orat'or. Nurfolk. htrgýniI 3 August
I Ira' Clva'as~c: By '4 Octuter 194f. 1814 Departed for BikInI Atoll.

lask rit ard iutct (or. 4 August -Bjrleson. an attack transport. was a Support ship 0656 Anchored in berth Dt. Plklnt. Atoll. Per-
itt 71.1 >.2 (instrumrentatlon, 'it-). Its functlon soninel came on board for transfer to the
was to provide laboratory and base faci~ltIes: for United States.
tele instrumenration Unit. It tossed the test ani-
mal1s used I n t he ope r atio n. pr ovi d Ing ani malI pens . 5 August
feed bins. autopsy rooms, and pathology. hematol- 1440 Departed for Pearl Harbor.
ot~y. radioblology and b~ochemistry laboratories.

Shot AlL) (I Jully, 0-900) USS BUTTE (APA-68)0

30 2-Jne Crew Slit: 126
1640 Underway for area outside of the laigoor. Bikini Atlo Arrlval : 30 May 1946

In area Graham. f'k~n' Atoll Departure. 28 Auljuni 1946
Crew L.,rmati'an fur Shlot ABLI : USS Benar (APA 237).

15Ž7 Ancht-ced In berth. 33A. iklnil Atoll. 055 RT~kbtridgq (APA-ZS)
:t1e Anchoredl In berth 115, B812. Crew Leratior for Sotcl eAKER: Bexar, Rocktoridge
1640. bo~ats 10 and 14 were detachedl to targjet Sho)t AOL) Locar'on: 2.025 yardsi (A_ km1. NW

ships 050n Naara ADAk-St". 053, Genieva Skrlt 8BAKER location, )2,402' 1ard 2. kms) WSW
(APA -85i . and ICI-U73i to r emove anima~s Su;nk 12 May 1948 rear K(Wdalaein Aloll1
from only the topsides of the ships,

:L20 Boats returned. 1-jsk Unlt and lunc 'tos.

2 Jjt,- Vessel during CRPOSSROADS. Its crew was e-vacuated J-
i)317 Shifted to berth 101. fo~r both shots of CROSSROADS,. It served In 'Trats-

61~u IcOV,-slor 942 ci Cr)l 121-(Hrta~ Typi-
7 Juiy Un It)

205 Underway for Kwajaleir. Atoll .
Shot td,( J1 Juy ), 0900)

1538l Lef tlot lu.kir! Arc> 1. 10 June
09:0-:035 Most crewtnembers were e-vacuated to Decor:

20Ju 5 a sma: contin-genit bo(ar-led PR-britr.
0913 ArtIs-ed Bikini AtoDll

1 Jul"
I:; Butt(e reported ®i;ergP sweetý 55y ia:)-ale0

Fat tO.S..
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USS Butte (APA-68) USS Carteret (APA-70)
I July

2026 P fire was reported on board (Reference 28 August Towed to Kwajalein and decommIssioned.
6. p. 1-14-A; Reference 5. p. B-14). Butte remained at KwaJalelri for further

radiological study until It was sunk.
2 July

1600 An Inspection team reboarded Butte. USS CARLISLE (APA-69)
1615-1945 Preliminary damage inspection conducted.

Crew Size: 104
3 July Bikini Atoll Arrival: Befcre 30 June 1946

0845 All Butte personnel reb'.a(ded. Crew Locatir' for Shot ABLE: USS Bexar (APA-?3))
Crew Location for Shot BAKER: Various units 0

Shot BAKER (25 July. 0835) Shot ABLE Location: 45C yards (411 meters) SW
Sunk I July 1946, Bikini Atoll

24 July
1020 Ship's crew was again evacuated to Bexar; Task Unit and function

last-minute personnel boarded Rockbridqe. Carlisle, an attack transport, was a target vessel
during CROSSROAD,. its crew was evacuated before

25 July ABLE and never returned to the ship. It served In
1444 Butte declared Geiger sour (Reference 6. Transportation Uivislon 92 of TU 1.2.6 (Morchant

p. 1-12-B). Type Unit).

Butte's crew renained aboard BeXar and Rockbridce after Shot ABLE (I July, 0900)
BAKER.

Caclisle sank due to test ABLE damage. Dlvlnq opera-
31 July Washed down by USS Curront (ARS-22) with tions were conducted for examination of the ship after

high-pressure streams (Reference 6, p. shot ABLE until about 14 July.
S- 58-Bi.

I Shot BAKER (25 July, 0835) 0
3 August USS Clam tARS-33) reported Geiger te,-m

Inspected ship: Geiger sour. By 25 July Carlisle's crew had been transferred to
various units of the fleet for the remainder of CROSS-

7 August ROADS. The units included USS Coucal (ASR-8). USS Orca
0800-1100 Radsafe monitor and boarding team boarded (AVP-49). CTG 1.2.6. CTU 1.2.7. ComSerDlv Eleven. and

Butte: Inspection results unknown. CTU 1.2.5.

8-9 August tntire snip's company returned to Butte
and conducted decontamination procedures USS CARTERET (APA-70)
for approKImately 8 hours each day, re-
turning to Bexsr each night for berthing. Crew Size: 119
Butte readings are given In Table A.l. Bikini Atoll Arrival: Before 8 June 1946
Contaminated Items were either washed Bikini Atoll Departure: 25 August 1946
with a high-pressure hose or thrown over- Crew Location for Shot ABLE: USS Bexar "APA-237)
board. Scraping of the ship went below Crew Location for shot BAKER: Bexar
the waterline. Further decontamlnatlon Shot ABLE Location: 1,710 yards (1.6 km) SE
ordered stopped by order of DSM. Shot BAKER Location: >2,400 yardi 12.2 km) WSW S

Sunk 19 April 1948, Kwajalein Atoll
lable A.1 USS Butte (APA-bB) decontamination.

Task Unit and function
Carteret was an attack transport used as a target

Reading vessel during CROSSROADS. Its crew was evacuated
Date Location (P/24 hrs) before each shot. It served in Transportation Di-

vision 91 of TU 1.2.6 (Merchant Type Unit).

7 August Waterline Average 0.3 Slot ABLE (1 July, 0900) 5
Average Exterior 0.5
Maximum ixter lor 1.5 30 June
Average Interior 0.05 0930 Commenced evacuating ship. ' -
Max'mum Interior 0.3 i214 Commanding officer evacuated ship: ship

completely evacuated to Bexa"
9 August Wat erline Average 0.09

Average Exterior 0.08 2
Maximum [xterlot 0.6 A boarding team trom USS Clan tARS-33) .•
Average Interior 0.01 boarded Carteret.
MaxImum Interior 0.08 luj Fire party from CLqap boarded Carteret

after report of a fire.
12 August lopside Average 0.12 1020 Fire aboard Carteret extinguished.

1050 Parties aboard Carteret returned to Clamp
1 October Topside Average 0.02 (Reference 1, Clamp)

1058 Carteret declared Gelger sweet (Reference
6, 1 28 A).

Sources: Referen(es 4 and 7. 1400 Commanding officer returned accompanied 0
by radlologist and Teem A of ship's crew
to make preliminary Investigation ol the

17 28 August Burte perF .nnel transferred to vatious entire ship.
units of the task force. 1410 Team B Itxebarde-i.
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USS Carteret (APA-70) USS Carteret (APA-70)
2 July

1530 Radiclogist departed, having reported 1115 Average radioactivity aboard Carteret
Carteret to be free of radioactivity. 0.14 R/24 hours; boarding team returned

1652 All hands returned to Carteret. to CLmp.

6 July 2 August
0543 Underway to shift berths. 1345-1645 The captain and working party with a
0621 Anchored between berths 185 and 197. radiologist boarded to conduct decontam-
1055 YO-63 mooted to starboard. Ination operations; returned to Bexar.

1110-1125 Took on fuel from YO-63. 1720 Decontamination crew boarded Carteret
after instructions on target ship _SS-

Shot BAKER (25 July. 0835) Murford (DD-389). The survey by the
Geiger men indicated that the ship was

24 July clear below deck. Diesel generators were
0915 Comrnenced evacuating personnel to Bexar. started and the boiler lit off. Decon-
1034 Conmanding officer left Carteret; com- tamination work was carried out on the

pleted -vacuating the ship. weather deck and upper deck throughout
the day (Reference 4).

25 July
1404 USS Suncock (AN-80) was advised that Car- The final Geiger readings that day were: upper deck

teret was clear for boarding and directed 1.2 R/24 hours, cabin deck 0.15 R/24 hours, poopdeck S
to place a team aboard. 1.2 R/24 hours, bridge deck 0.3 R/24 hours, catwalk

1420 The water around Carteret was Geiger sour between stacks 1.2 R124 hours, signal bridge 0.5 R/24
(5 R/24 hours); Suncock awaited further hours, forecastle 1.2 R/24 hours. Two monltors were
instructions, requlred all day without relief (Reference 4).

1621 Suncock directed to proceed trom Carteret
to special anchorage (Reference 1, Sun- 3-11 August Decontamination work continued. Working
cock). parties generally boardeo at 0745, re-

turning to Bexar about 1630. A radlolo-
27 July gist accompanied the teams each day. From

1217-1224 USS Conserver (ARS-39) recovered instru- 3 August to 1000 on 11 August, the com-
ments from Carteret (Reference i. Con- manding officer •nd a skeleton crew of
server), engineers remained aboard at night to

1225 Ship reported Geiger sour. and it was operate the ship's boilers.
not cleared for boarding (Referencf 6.
p. 1-22-B). 13 August

1230 Carteret Geiger Four. Team nnt placed 0930 Captain, accompanled by the radiologist.
aboard; Geiger reading 0.25 R at B-foot returned to ship to obtain chronometers.
(2.44-meter) distance. Two Instruments Captain and radiologist left the ship.
hanging over stern recovered.

14 August
29 July 0905-1100 Captain and working party boardea ship

1430 Carteret declared Geiger sour (0 R/24 with radiologist to receive paint stores.
hours). 

".

1450 Carteret approved for reboarding for a 16 August
limited time: monitor present to guard 0830 Captain boarded ship with radiologist and
against exceeding tolerance, working party to rig ship for painting. -

1630 Captain and working party returned to
USS Current (ARS-22) woored alongside Carteret for 15 Bexar.
minutes; boarding team aboard for 15 minutes (Reference
I, Current), 17 August

0830 Captain boarded ship with radiologist
31 July and working party and commenced painting

101 USS Preserver (ARS-8) underway to Car- outer deck and superstructure.
teret to take Geiger readings and spray 1730 Captain and working party returned to •
with foam. Bexar.

1!37 Preserver completed taking Geiger read
Ings; commenced spraying Carteret with 18 August
powdered chemical foam. 0814-1715 Captain. crew, and radiologist on board

1255 Preserver completed spraying Carteret to complete painting.
and proceeded to target vessel L.T-705
(Reference I. Preserver). i9 August Decontamination operations were ordered

discontinued, and the crew was trans-
1 August ferred to USS George Clymer (APA-Z7).

0742 Preserver underway to wash down Carteret
In target array. 20 August Crew transferred to other ships; captain

010-1004 Precerver washed down Carteret with two and one petty officer continued to live
5-inch water monitors. or, Bexat.

1017-1027 Preserver monitor teal. on board Carteret
to take Gelger readings (Reference 1, 25 August USS Chowanoc (ATF-l00) prepared Carteret
Preserver). for towing; Chowanoc departed for KwajA-

1054-1105 Radiological monitor from Cjap boarded lein with Carteret In tow. •
Carteret (Reference 1, .

26 August Ship decomissi, :ed.
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USS Carteret (APA-70) USS Catron (APA-71)

27 August Chowanoc arrived at Kwajalein; cast off Influence on the ship's materiel froa the test (Refer- "
"t ow. ence 3).

Table A.2 lists the Gelger" readings taken aboard Car- Shot BAKER (25 July, 0835)
teret.

24 July
lable A.?. USS Carteret (APA-70) radiation 1030 Crew evacuated to Henrico.

readings.
27 July

0946 Cancon showed a 1-hour tolerance level__
Reading (RP24 hours) from 30 feet (9 meters) (Reference 6, p.

1-20-B).

Maximu,, Average Maximum Average 28 July
Date Topside Topside Inside Inside 1429-1436 Half the test animals were removed while

the ship was still Geiger sour,

3 August 1.5 0.6 0.4 0.7 29 July
4 August 1.2 0.6 0.8 ... a 1344-1357 Remaining test animals were removed. . 0
5 August 1.0 0.5 (0.8
6 August 0.9 0.4 1.2 0.06 2 August CLamp administered a coat of foam to
I August 0.75 0.3 0.6 0.06 Catron (Reference 6. p. 1-71-B).
8 August 0.45 0.13 0.55 ---
9 August 0.45 0.215 0.6 0.06 12 Augubt Ten men boarded for 3 hours to open and
10 August 0.6 0.098 0.6 0.04 Inspect ship.
11 August 0.6 0.098 0.6 0.04 - .

20 August --- 0.1 .. --- 13 August Boarding team boarded for 45 minutes to 3
29 September -.- 0.014 --. --- recover casualty badges. Crew transferred

from Henrico to USS Rockingham (APA-229).

Note: 14 August All crewmembers who were In reboarding
teams on Cotron were exam:ned, with their

a-- signifies no reading available, clothing, for radioactivity by radlologi-
ical monitors. No personnel showed any

Sources: Referenceu 4 and 7. radioactivity. The shoes of two men -.
showed radioactivity and were disposed .• •
of.

USS CATROW (APA-7I) 16 August Fifteen men boarded for 4 hours in the
morning to pump out engine room; eight

Crew Size: 116 men boarded for I hour in the afternoon
Bikini Atoll Arrival: Before 30 June 1946 to continue pumping out the engine room.
Bikini Atoll Departure: 26 August 1946
Crew Location for Shot ABLI: 05 Henr too (APA-45) 17 August Seven men boarded for 1-112 hours in the
Crew Location for Shot BAKER: He ice - morning to pump out engine room. Nine men
Shot ABLE Location: 1.840 yards (1.7 km) S boarded In the afternoon for a 2-hour
Shot BAKER Location: 1.275 yards (1.? kin) SSE inspection.
Sunk 6 May 1948 near Kwajaleln Atoll. after being

retained there for radiological studies, 19 August Nine men boarded for I hour In the morn-
Ing to conduct pumping operations: pump-

Task Unit and Function Ing continued for 2 hours 45 minutes in
Catron, an attacK transport. was a target vessel the dfternoon.
during CROSSROADS. its crew was evacuated for
both shots. It served in Trernsportation Division 20 August Twelve- men boarded for 2 hours In the
93 of TU 1.2,6 (Merchant Type Unit). mornlh, to conduct pumping operations:

pump',,..! operations continued tor 2 hours
Shot ABLE (l July, 0900) 15 mlr.Ltes In the afternoon.

30 June 2i August Ten c;eeiw;, boarded In the imorning for 2
1015 Crew was evacuated to Henrico. hours 30 msnutes to conduct pumping oper-

ations; six men boarded for almost 3
1 July hours In the afternoon to continue pump- - S

1531 Catror declared Geiger sour by US!S.Clamp ing.
iARS-3J) (Reference 6, p. I 12-A).

22 August Elever, crewnen pumped the ship for 2
2 July hours 20 minutes.

1345 Catron radiologlcally clea:(ed for board-
Ing (Reference 5, p. B-16), crew re- 26 August Went to KwaJalein Atoll.
boarded.

28 August A~rlved at Kwajalein.•
An I1 July commanding officer's damage report stated - S
that tne damage was superficial. While the anlrrals 29 August Decommissioned.
aboard the ship were exposed. there was no real

300
S



USS Catron (APA-.71) USS Charles P. Cecil (DD-835)

Average topside intensities measured aboard Catron were 30 July 0
as )szed below (Reference 33: 0834 Underway for Bikini Atoll.

1500 Anchored In berth 203A. Bikini Atoll.
Readinq

Date (R/24 hours) 1 August
0908 YMS-413 came alongside for repairs.

3 August 6.0 0925 YMS-354 came alongside for repairs.
6 August 4.0
8 August 2.5 2 August

12 August 1.5 1504 Underway for berth Roger. . U
22 August 0.87 1601 Anchored.
25 September 0.35

7 August
0920 Anchored In preliminary berth 207-A.

USS C(BU IARG-6)
14-23 August Target ship LCI(L)-549. which had been

Crew Size: 357 radiologlcally cleared after shots ABLE
Bikini Atoll Arrival: 20 May 1946 and BAKER. alongside for repairs.
Biklni Atoll Departure: 23 August 1946
Location for Shot ABLE: Kwajalein Atoll 16 August
Location for Shot BAKER: 19 nmi (35 km) ENE 0900 Monitors came aboard to check evapora-
Vecontarnination Location: San Frarrisco tors. Evaporator working spaces reported
Operational Clearance: 16 December 1946 clear of radioactivity and safe for per-
final Clearance: 21 Decemrber 1946 sonnelt

Task Unit and funct!os 22 August No radiological hazards found except for
Cebu was an amphibious ready group repair ship the auxiliary condenser of the evapora-
used as a support ship in TU 1.8.1 (Repair and tors. It was, however, safe to operate
Service Unit). Its functions were salvaging. tow- under standard watch conditions. A four-
ing. and emergency repair work. man Radiological Safety Clearance Board

team came aboard to inspect the ship.
Shot ABLE (I July, 0900)

23 August
I July 1400 Departed Bikini Atoll for Kwajalein Atoll

1151 Underway for Bikini Atoli from Kwaialeln. and thence to Peatl Harbor.

2 July 10 September Arrived at Pearl Harbor.
0913 Anchored in berth 251-A, Bikini Atoll.
1419 Shifted to berth 201-A. 13 September A radsafe representative Issued a condi-

tional radiological clearance for Cebu
18 July and recommended sinking two 36-foot FIl-

1400 Left for Rongelap Atoll. meter) motor launches and an LOVP that
were considered unsafe. It was further

19 July recomnmended that camels, a boat weight. -
0730 Arrived at Rongelap Atoll. and a port gangway fender be sunk: that
0832 Departed for Bikini Atoll, completing men working on the starboard anchor chain

transfers to USs Bowditch (AGS-4) before wear gloves: and that all saltwater sys-
leaving, tem lines be opened or welded only under

1642 Anchored in berth 207-A. Bikini Atoll. radiological monitoring supervision. The
radsafe recommendations were followed.

21 July
0940 PGM-32 came alongside for repairs. 14 September Left for San Diego.
1049 PCM-29 came alongside for repairs.

22 July USS CHARLES P. CECIL (00-83S).
0400 PG#-31 came alongside for repairS.
0050 A diving party left to make underwater Crpw Size: 287

repairs on USS Creon (ARL-lll. Bikini Atoll Arrival: 4 June 1946
1630 Diving party returned. Bikini Atoll Departure: 25 July 1945

Shot ABLE Location: 42 nmi (78 km) ESE
23 July Shot BAKER Location: Approximately 48 nml (89 km) St "

1532 All PC.Ms had cast off. Final Clearance: By 22 November 1946

Shot BAKER (25 July, 0835) Task Unit and function
The destroyer Cecil was a support ship In De- . -"--

24 July stroyer Division 5. Corsr'ander Destroyer Squadron
1359 Departed lagoon for area Packard. 5, of TG 1.6 (Navy Air Group). its function was

to provide support for the drone arid photographic
25 July aircraft operations.

0835 Operating In area Graham,.
0949 Left for Rongelap Atoll. Shot ABLE J1 July, 0900)
1604 Anchored at Rongelap Atoll.

30 June
1612 Undetway tor operating area.
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USS Charles P. Cecil (00-835) USS Chickasaw (ATF-83)

I July 2 July S
1547 Anchored at Kwajaleln Atoll. 0900 Picked up radiological monitors from USS

Haven (AH-12).

1605 Left for Bikini Atoll. (CVL-22) to collect pressure Instruments.
1738 Completed assisting ATA180 in towing

3 July Incerpendence.
0620 Arrived Bikini Atoll. 1800 Anchored near berth 307. Bikini Atoll.
0616 Underway to join TU 16-1.
0945 Anchored In berth 269. 3 July
1616 Departed for Kwajalein. 0855 ordered to stay in the vicinity of Inde-

pendence.
4 July 0953 Anchored In berth 292.

0654 Anchored at Kwajalein Atoll; conducted
aIrcraft-trackIng runs, fighter direction 7 July
exercises, and battle exercises. 0844-1337 AssIsted shifting target ship U55 Dawson

(APA-79) to new berth.

13 July Left Kwajalein Atoll for operating area 1403 Anchored In berth 289.

to conduct flight operations In company 9 July
wlth USS Shangri-La (CV-38) and Uv s G718-1105 Towed Independence to berth 214.
Turner (DD-408). 1137 Anchored in berth 75.

14 July 13 July
1334 Anchored at Bikini Atoll in berth 248. 0846-1328 Towed target ship USS Arkansas (RR-33) -

to berth 161.

15 July 1356 Anchored in berth 75.
1615 Underway for Kwajalein Atoll after trans-

ferrIng personnel from USS Chickasaw 11 July
(ATF-83). 1231-1645 Towed target ship USS Nevada (BB-36) to

Its position in the target array.
16 July 1713 Anchored in unidentified berth in Bikini.

0816 Arrived Kwajalcin Atoll,
12 July

Shot BAKER (25 July, 0835) 0650-1100 Towed target ship USS Saratoga (CV-3) to .
Its new mooring.

24 July 1145 Anchored In berth 75.
1610 Underway with TC 1.6 for area outside of

Bikini Lagoon. 15 July
1310-1521 Towed target ship USS Crittenden (APA-77)

25 July to new berth.
1722 Anchored at Kwajaleln Atoll. 1540 Anchored in berth 75.

28 July 15 July
1640 Departea for Pearl Harbor. 0635-0829 Towed Saratoga to assigned mooring buoy.

1450-1758 Towed target ship 1._S Mayrant (DD-402)

to new bprth.
USS CHICKASAW (ATF-83) 1820 Anchored in berth 75.

Crew Size: 78 1B July
Bikini Atoll Arrival: 31 May 1946 1156-1304 Towed ATA-185 to new berth.
Bikini Atoll Departue: 26 August 1946
Shot ABLE Locatlon: Approximately 24 nmi (44 km) E Shot BAKER (25 July, 0035)
Shot BAKER Lotatilor,: 12 nmi (22 km) SE
Decontanination Location; San Francitco 24 July
Operational Clearance: 13 January 1947 1252 Underway for area outside of lagoon with
Final Clearance: i8 January 1947 TU 1.2.7.

lask 'nJt and function 25 July
The fleet ocean tug Chickasaw was a support ship 1116 Reentered lagoon.
in TU 1.2.7 (Salvage Unit). Its functions were 1143 Anchored in berth H.
salvaging. flreflghtlng, towlng, and emergency
repair work. 28 July

1248-1649 Underway towing target submarine USS Tuna
Shot AB'_[ 11 July, 0900) (13-203) to lee side of Rochikara' -

Island.
I July 1725 Anchored near berth 378.

0528 Underway for operating area for shot
ABLE. 29 July

1305 Entered Bikini Harbor in formation. 0905 Underway to spray foam on target ship 1153
1350 Laying to. awaiting ord-rs. Hussts (DD-410).
1425 Laying to. clear and east of target 0940-1829 Anchored in vicinity of Huqhes.

ships: awaiting radiological clearance. 1902 Anchored in unidentified berth In Bikini.

1815 Anchored In berth F, Bikini Atoll.
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USS Chickasaw (ATF-83) USS Chikaskia (AO-54)

30 July 28 August
Il58 Underway for Rongelap Atoll. 1239 Anchored Carron at Kwajalein. then pro-

ceeded to anchorage.
?i July

0658 Anchored Rongelap Atoll. 31 August
1319 Underway to Bikinl Atoll wlth LCT-1420 1423"1629 Moored Crittenden to Dawson.

and LCT-1i84 In tow.
7 Septerrber Departed Kwajaleln for Guam.

1 August
0929 Anchored at Bikini Atoll In berth H. , S

after casting off both LCTS. USS CHIKASKIA (AO-54)

2 August Shifted to anchorage near berth 378. Crew Size: 116
B1kini Atoll Arrival: Before 1 July 1946

5 August Bikini Atoll Departure: 23 August 1946
1447-1558 Washed down target ship USS Gasconade Shot ABLE Location: 28 nmil 52 km) N

(APA-85). Shot BAKER Location: Kwajalein Atoll
1649 Anchored near berth 378. Decontamination Location: San Francisco

Operational Clearance; 31 December 1946 t

6 August Final Clearance: 4 January 1947
0912-1012 Sprayed Gasconade wlth a special solu-

tion. Task Unit and Function
1024-1056 washed down target ship USS Bracken (APA- ChIkaskla, an oiler, was a support ship in T11

64), then got underway. 1.8.1 (RepaIr and Service Unit). Its functIon was
1510 Anchored near berth 378. to provide provisions. fuel. and water, to other

support SnipG. -

7 August *0
1023-1056 Sprayed Bracken with decontamination Shot ABLE (H July. 0900)

solution, then got underway.
1327 Anchored in berti 75. 1 July Steaming In column with seven other

ships.
8 August 1835 Anchored In berth 324.

1300-1402 Lifted three boxes from target ship USS
L51-545 to LCM-26. 6 July .

1438 Anchored in berth 75. 0848-1340 Refueled target ship USS Saratoga (CV-3).

9 August 10 July
0810-1013 Washed down target ship USS Brule (APA- 0716-1155 Refueled target ship ISS Pennsylvania

66). (BB-38.
1327 Washed down Dawson. 1632 Anchored next to target ship USS Nevada
1159 Anchored In berth 53. (B-36). Remained anchored next to Nevada

overnight.
13 August

1339-1427 washed down target sutimarlnt U05 Parche 11 July - 0
(57-384). ('752 Underway from Nevada.

1515-1628 Washed dowr target submarine U5S Skate
(SS-305). 14 July

17.1 Anchored In berth 54. 0739-1050 Fueled target ship USS Arkansas (BB-33).
1744 Anchored In berth 267.

19 August
1010 Underwdy to Kwaldleln Atoll with Bracken 21 July Departed for Kwajalein.

22 July Anchored at Kwajalein to replenish fuel

21 August supply.
1204 Anchored Bracken at Kwajalein.
1724 Underway to Bikini. Snot BAKER (25 July. 0835)

22 August 25 July
1045 Anchored In berth 53, BlkInil Atoll. 0952 Departed Kwajalein for Rongelap.

23 August 26 July
1059 Departed for KwaJialein Atoll with targaet 0825 Anchored at Rcngelap.

ship USS Salt Lake City (CA-25) In tow.
30 July

25 August 1040 Departed Rongelap for Bikini after re-
1)55 Anchored Salt Lake City at Kwajaleln ,fuellng ships.

Atoll. 1735 Anchored In berth 250. Bikini.
1617 Left for Bikini Atoll.

2 August
26 August 1629 Underway to discharge contaminated oil:

1141 Anchored Bikini Atoll. believed to be contaminatd from foreign
1257 Underway for KwaJalein Atull with targpt material, not from radiation.

ship USS Catron (APA-71) In tow.
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USS Chikaskia (AO-83) USS Chowanoc (ATF-100)
2 August

1832 Anchored 600 yards (549 meters) southwest 13 July
of buoy I). 0912-1226 Unloaded Army gear from target ship USS

Pennsylvania (BB-38) to LCT-1415 and
3 August Left Bikini for Kwajalein after refueling towed ICT to anchorage and YF to Sioux.

ships. 1300 Ordered to assist USS Safeýguard (ARS-25).
which was In trouble northeast of the

4 August Anchored at Kwajalein. lagoon.
1804 Underway to Safegaard.

5-12 August Refueled and serviced ships at Kwajalein. 1 -l ._
14 July En route to rendezvous with Saf~guard. 0

13 August Departed Kwajalein for Bikini.
15 July Towed Safeguard to Enewetak Atoll.

14 August Returned and anchored at Bikini, berth
205. 16 July Released Safeguard and departed for

Bikini Atoll.
20 August

1150-1340 Fueled target vessel LCT-IllS. 17 July
1430-1510 Radsafe party Inspected ship; ship found 1834 Anchored at Bikini Atoll. Went alongside

free of radioactivity, target ship USS Independence (CVL-22) for
about , minutes to moor YW beslde It;

23 August Underway for Kwajalein. moored to target shlp OSS Atkansas (4B-
33) for 1 hour to unload cargo.

24 August Arrived at Kwajalein. Departed for Pearl
Harbor with barracks ship APL-34 In tow. 18 July Alongside laqependence tor 10 mInutcs.

2 September Aulived at Pearl Harbor. 23 July
0836 Departed for Rongelap Atoll with YF-990 S

In tow.
USS CHOWANOC (ATF-100) 1952 Moored at Rongelap Atoll.

2142 Departed for Bikini Atoll after mooring
Crew Size: 88 YF-990 to USS Quartz (IX-IS0).
Bikini Atoll Arrival: 28 May 1946
Bikini Atoli Departure: 28 August 1946 Shot BAKER (25 July, 0835)
Shot ABL srzatior: 94 not (1?4 kk.) SSE

Shot BAKER Location: 18 nmi (33 kM) SSE 24 July
Decontamination Location: Pearl Harbor 0618 Anchored at Bikini Atoll. ,
flnal Clearance: 1 February 1943 1610 Underway for area outside of lagoon.

Task Unit and Function 25 July
The fleet ocean tug £howanoc was a support ship 0905 Changed course for Rongelap.
In TU 1.8.1 (Repair and Service Unit). Its func- 1516 Anchored at Rongelap Atoll.
tions were salvaging. towing, and offloading sup-
plies and equipment. 26-30 July At Rongelap; routine activlties.

Snot ABLE (i J3y. 0900) 30 July left Rongelap Atoll

30 June 31 July
1532 Underway for Kwajalein Atoll with YO 132 08!5 Anchored in berth 207, Bikini Atoll.

in tow. 1232 Shifted to berth 191A.

I JPly 1-3 August Scientific party a'tempted to recovnr
0908 Reversed course and headed back to Bikini recording equipment from Na." and Iroll

Atoll. Islands. Bikini Atoll. 0
3 August

2 July 1606 Anchored In berth 364.
0755 Anchored in berth 43, Bikini Atoll.
0641 Cast off YO-132 and underway to USO Bow- 6 August Washed down target ship USS Ral h Talbot -. .-

ditch (AGS-4) to discharge passengers. (DD-390) for about 4-1/2 hours.
0948 Underway for KwaJalein Atoll.

7 August Washed down target ship USS Rhind (DD-
3 July Arrived at Kwajalein. 404) for 2 hours. Washed down target sub-

1122 Left for Bikini Atoll with yF-753 In tow. terine USS Searaven (SS-196) for 1 hour. -

4 July 8-9 August Routine activities.
1229 Anchored near berth 191A in Blk~nl Atoll.

10 August Pumped water from target ship t11S Gas-
5-9 July Moored near OS5_.S.Iuu.x (ATF-i5) and US S conade (APA-85) for an unspecified period

Cebu (ARG-t) tor repairs. of time.

10 July Anchored in berth 191A. 11-13 August Rout irne activItles. 0
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USS Chowanoc (AIF-100) USS Clamp (ARS-33)

14 August Alongside target ships 3SS Wilson (DD- the ship was involved in towlng. diving. demoli-
408) (2-1/2 hours). USS TrlpLe (P2-403) tIon, and underwater photography functions In
(2 hours), and USS3Mayrant (DD-402) 8I preparation for the arrival cf the task force.

hour. 50 minutes) to retrieve torpedoes; DurIng the operation Its function was as a subma-
all torpedoes wore placed on LCT-ill6. rine rescue ship.

15 August Alongside target ship USS New York (BB- Shot ABLE (I July, 0900)
34) for 20 mInutes to transfer torpedoes
to LCT-ili6. 30 Jvct.

1300 Underway for area outside of lagoon,
16-19 August Routine activities, steaming with TU 1.2.7.

1 July
20 August Alongside target ship U§S PennsylvanIa 1443 Ordered to put boarding team No. 2 aboard

(BB-38) for 4 hours, 20 minutes. assist- target ship USS Catron (APA-1i) After re-
Ing in swinging it to remove twists in celvfng radiological clearance.
ar.chor chains. 1450 Underway from alongside Catron.

15iO Moored next to Catron.
21 August Prepared Pennsylvanla for tow and de- 1515 Boarding team teturned; underway from

parted for Kwajalein. alongside. iald to southwest side of tar-
get ship 1USS Saratoga (CV-3).

22 -23 August En route tc KwaJalein with Pennsylvania 1M32 Underway, proceeded to target ship USS
in tow. New York (HB-34).

1646 Moored next to New York after receiving
24 August At Kwajalein- cast off tow and set return radiological clearance.

course for Bikini. 1648-i142 Boarding team boarded New York.
1750 Underway from New York to anchorage.

25 August At Bikini. prepared target ship USS Car- 1905 Anchored In berth Item.
teret (APA-10) for tow; departed for
Kwajalein. 2 July

0820 0850 Bourding team boarded Catton for an
2M August En route to Kwajalein with Carteret In inspection.

tow. 090i A boarding teas boarded target ship US1S
Briscoe (APA-65) for an Inspection.

27 August At Kwajalejn: cast off tow: ,inderwav for 0905 A firefighting team was placed aboard
Bikini. Brlscoe.

09i7 The fire aboard Briscoe was extinguished. 0
28 August At Blklni. Prepared target ship USS Prule 0925 The firefighting party departed Briscoe.

(APA-66) for tow; departed for Kwajaleln 0947 The boarding party departed Briscoe.
with Brule In tow. 10ii A boarding team boarded target ship US"

Carteret (APA--JO). - "--
30 August Arrived at Kwajaleln. cast off tow, and 1012 A flire party boarded Carteret after a

proceeded to anchorage. report of a fire.

1020 The fire aboard Carreret was out. .
31 August Assisted target ship USS Geneva (APA-86) 1050 The parties returned to Clamp.

tot 25 minutes. 1115-1i50 A boarding team boardEd target ship USS1"3

Banner (APA-60) to Inspect ship.
9 Septerter Assisted target submarine USS Skl•pjack 1242-1320 A boarding team was pIaced on target

(SS-184) In drydocking. ship USS Ralph Talbot (DD-390) for an

Inspection.
10 September Radoafe monitors boarded Chowanoc for 40 141, A boarding team b-arded target ship Na-

minutps to tet, the shlp's huil for ra- gato.
dioactivlty (results unknown). 1417 A fire party boarded Naqato.

1509 The tire aboard NAqat.o was out. 0
16 Septc.ber Departed Kwajalein for Pearl Harbor with 1525 A;! parties returned to Ciamp.

ARD-29 In tow. That evening heaved over IS41 A boarding team boarded target ship 33S3
five radioactive fenders. Nevada (BB-36).

1545 A fIre party boarded Nevada.
3 0ctWer Arrived at Pearl Harbor. 1605 The fire on Nevada was out and fire party

returned to Clamp.
P347 The boarding party returned to CiAmp.

USS CLAMP (ARS-33) I12S Moored near USS P-liver (ARS-23) after
dlsesbarklng inItlai boarding team to 1S33

Crew Size: 88 Wharton (AP-7).
A lE r-,i Atoll ArrIval: iS Marth 1945 5 July
Bikl'i Atoll Departure; 28 Aigust 1946 132:-1441 Towed target ship 3 Hughes (UD-4i0) to
Shut ABLE Location: 21 snmi 50 kin) I Its new berth.
Shot BAS[ LOLaiocn: I? nml (2? kn) NN[ (350 fcored alongside Nagat . remainIng at
Decontamination Locatlon: Los Ange~es that location overnight.
f mna) Clearance; By 22 Noverrbe' 1946

6 July Alongside Nagat . conducting operations 0
lask UJnt and Lanctio to hoist Its anchor.

Clqnp was a salvage sh~p used as a support ship
In TU 1.2.1 (Salvage Unit). Before the operation 1 July

0614 Urderway froa alongs)de Na.jato.
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USS Clamp (ARS-33) USS Clamp (ARS-33)
7 July

0
0944 Anchored In berth 49. 30 July

0917-1017 Moored portside to Instrument tank with
8-10 July Moored to buoy in target array. Install- the technical directors aboard to re-

Ing assemblies on mooring buoys In target trieve the tank. after which the direc-
area for purpose of mooring target ships. tors returned to Whiting.

1352-1505 Covered target ship USS Conyngh (DD -
1! July 371) with chemical foam.

1114-1631 Retriev•d target vessel ARDC-13's anchor 1523-1543 Alongside target ship USS Mugford (DD-
and took it in tow to Its new berth. 389) to cover It with foam.

1855 Anchcored In beLhi 74. 1728 Anchored in berth Baker.

12 July 31 July
1035-1110 Conducted diving operations to clear 1116-1235 Washed down target ship USS Salt Lake

fou 14 , 4 e from propeller shaft, City (CA-25).
1130-2014 Worked In target area Installing assem- 124i Anchored off Bikini Island.

blies on mooring buoys. 1422-1800 Alongside USS Tombiqbee (AOG-Il) and then -
USS Sylvenia (AKA-44).. S

13 July 1843 Anchored In berth Baker.
0925-2037 Towed ARDC-13 to target array.

2103 Anchored in berth 51. 1 August
0911-0932 Washed down target ship USS Pensacola

14 July (CA-24).
0637-0853 Conducted diving operations to retrieve 1010 Investigated smoke on target ship USSS

ATA-180 anchor. Wainwright (DD-419).
1i55-1

4
25 Conducte. dive,, Upt-tdLIOnS tý retrieve 1020-1031 Alongside target ship Prinz Eugen while -

ARDC-13 anchor, a radiological monitor boarded.
1520 Anchored In berth 74. 1053-1106 Alongside Carteret while a radiological

monitor boarded the target ship.
15-16 July Prepared mooring buoys In the target 1123-1145 Washed down Pensadola.

array. 1359 Moored next to USS ChiCkasaw (ATF-85),

16 July 2 August
1845 Anchored in berth 74. 0740 Picked up btoardlng team frcm Wiharton and

proceeded to Catron.
Shot BAKER (25 July, 0835) 0826-1056 Washed down Catron.

1100-1108 A boarding team conducted an Inspection
24 July on Cazron.

1246 Underway for opersting area after picking 1120-1149 Applied foam to target vessel LCT-1013.
up a radsafe team. 1405-1435 Sprayed LCT-1113.

1440-1441 A boarding team boarded LCT-1113.
25 July 1512-1557 Washed down LCT-1013.

1207-1225 Boarding team boarded target ship USS 1625-1630 Boarding team boarded LCT-1013.
Bladen (APA-63). 1815 Anchored near berth 380.

1304-1306 Boarding team boarded target ship LCI(L)-
549. 3 August

1355 Anchored in berth Baker. Bikini Atoll. 0835-0851 Boarding team from. Whar in boarded target
1413 Underway for target vessel LCT-1013. ship USS Butte (APA-6P).

1451-1459 Boarding team boarded LCT-1013. 0925-0934 A boarding team board,d Talbot.
1500 Underway from LCT-1013. 0950-1058 Washed down Talbot.
1609 Observed the sinking of Saratoga. 1104-1126 A boarding team boarded Butte,
1641 Returned to anchorage in berth Baker. 1446 Moored next to Chickasaw -

27 July 7 August
0835 Underway for USS Kenneth Whiting (AV-14) 0845 Began washing down Nevada.

to pick up members of the Instrumentation 0914 A seven-man party boarded Nevada to as-
Group. sist decontamination operations.

1019-1144 Alongside target ship USS Niagara (APA- 1203 Decontamination operations on Nevada
87). ceased.

1200-1201 Alongside targct ship USS Geneva (APA-86, 1449-1531 Renewed decontamination operations aboard
to ptck up instruments. Nevada.

1209 Alongside Biaden.
1212-1317 Instrumentation Group boarded Bladen. 9 August
1330-1343 Boarded target ship USS Fillmore (APA-93) 0828 Began decontamination opr-ations on tar-

for an inspection, get ship USS Dawson (APA-79).
1420 Instrumentation Group members returned 0838 A party of six boarded Dawson to assist

to Whitlnq. decontamination operations.
1023 Moored near USS Chickasaw (ATF-83). 0914 Completed ''contamlnatlon operations

aboard Dawsor,.
28 July Shifted to anchorage 1,450 yards (1.3 km) 1034-1155 Washed down target ship USS Brule (APA- -

south of berth 380. 68).
1350-1442 Washed down Brule.

1501 Anchored in berth 33.
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USS Clamp (ARS-33) USS Conserver (ARS-39)

Ii August Shot BAKER Location: 17 nmt (32 km) E
1459-1653 Conducted towing operations on Hughes. Decontamination Location: Los Angeles S

Moored Hughes to buoy 18 near Ionchebl Operational Clearance: 7 December 1946
Island and remained moored next to It. Final Clearance: 13 December 1946

14 August Task Unit and Function
0933 Underway from alongside Hughes to anchor- Coasters Harbor was a survey ship used as a sup-

age. port ship in TU 1.8.1 (Repair and Service Unit).
0937 Anchored near Ionchebl Island. Its function was to aid In the repair of damaged

15 August 
target vessels.

1015-1042 Conducted diving operations to repair Shot ABLE (1 July, 0900)
damage on Hughes.

30 June
19 August 1427 Underway for area Packard.

6807-0900 Laying to near Geneva.
0923 Laying to in vicinity of target ship USS 1 July

Independence (CVL-22). 1650 Reentered Bikini Lagoon.
1050-1140 Conducted pumping operations on Pensa- 1840 Anchored In berth 286. Bikini Atoll.

cola.
1154 Anchored In bcrth 219. 2-23 July Shifted to berth 108. Engaged In toutine

activities.

21 August
0740-0832 Moored next to Salt Lake City. Shot BAKER (25 July. 0835)
0847-0914 Moored next to Pensacola.

24 July . ..
r 22 August 1420 Underway for area Packard. B

0752-0857 Moored to Pensacola. - -
1146 Anchored near Eneu Island, preparing to 25 July

take target ship USS Fallon (APA-81) in 1618 Anchored at Rongelap Atoll.
tow.

30 July
23-24 August Anchored near Fallon, which was beached 0734 Departed for Bikini Atoll.

off Eneu Island. 1557 Anchored In berth 9, Bikini.

25 August I August
1358-1700 Towed Fallon to mooring buoy. 0725 Underway to sea to pump contaminated fuel
1717-1840 Conducted diving operations on Fallon. oil (contamination believed to be from

2101 Anchored in berth 218. foreign matter and not from radiation). .
0905-1235 Pumped contaminated oil overboard

26 August 1435 Anchored in berth 269.1211 Left Bikini for Kwajalein with target

shWp USS LST-52 in tow. 3 August Shifted to berth Nan.

27 August 1 August Shifted to berth 269.
1630 Entered Kwajalein Atoll harbor and let

go LST-52. 14 August
1926 Underway for Bikini Atoll. 1350-1500 JTF-l radsafe section loarded, inspected,

and declared ship free of all radio-
28 August activity.

1402 Anchored at Bikini Atoll.
1834 Left for Kwajalein Atoll with target ship 15 August Departed for Kwajalein Atoll with c[ews

USS LST-545 in tow, of target ships USS Bracken (APA-64). ULSS •
Barrow (APA-61). USS Butte (APA-68). USS

30 August Carteret (APA-l0). USS Nevada (BB-36).
1225 Anchored LST-545 at Kwajalein Atoll. USS Pensacola (CA-24). and USS Wainwrlght

(DD-419) aboard.
31 August

1530-1600 Target ship LCI(L)-549 alongside. 16 August Arrived Kwajalein.

5 September Departed Kwajalein for Pearl Harbor. 17 August Departed Kwajalein for Pearl Harbor.

16 September Arrived Pearl Harbor. 28 August Arrived Pearl Harbor.

CiYMER. GFORG.; see USS GEORG! CLYMWR (APA-27) LISS CONSERVER (ARS-39)

Crew Site: 86
USS COASTfRS HARBOR (AG-'I) Bikini Atoll Arrival: 23 March 1946

Bikini Atoll Departure: 5 September 1946
Crew Size: 195 Shot ABLE Location: Approximately 27 inm (50 km) C
Bikini Atoll Arrival: Prior to 1 June 194b Shot BAKER Location: .ie nel (22 km) SE
Bikini Atoll Departure: 15 August 1946 Dpcontaminaiton Location: Pearl Harbor
Shot ABLE Location: 23 nmi (43 km) N
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USS Conserver (ARS-39) USS Conserver (ARS-39)

Operat ional Clearance: 4 May 1947 16 July 0
Final Clearance: II May 1947 0950-1132 Conducted operations to recover sunken

LCVP.
Task Unit and Function 1455-1645 Anchored off target ship USS Butte (APA-

Conserver was a salvage ship used as a support 68).
ship In TU 1.2.7 (Salvage Unit). Its functions
were salvaging, firefighting. and emergency re- 20 July
pairs. 1345-1715 Removed a 12-1/2-ton armor plate from

Salt Lake City and transferred it to LCT-
Shot ABLE (1 July. 0900) 1420.

21 July
30 June 1012-1454 Removed 90-mm and 155-mm guns from Nevada

1255 Underway for area outside of the lagoon, and transferred them to LCT-1420.
steaming with TU 1.2.7.

22 July
I July 1128-1335 Removed a tank turret from Arkansas and

1338 Anchored In berth Baker. Bikini Atoll. placed it aboard LUT-1420.
1355-1530 Removed a tank from Nevada and trans-

2 July ferred it to LCT-1420.
1015-1115 Placed a boardihg team on target ship

USS Rhind (DO-404). 23 July
1115-1143 Boarding team on t~rget ship USS Stack 1515-2127 Worked with USS Etlah (AN-79) In putting

(DD-406). anchors on target submarine USS SkpSack.
1300-1310 A boarding team and fire party boarded

target ship USS Dawson (APA-79) to ex- Shot BAKER (25 July. 0835)
tlngulsh a fire.

1322 Boarding and fire teams left Dawson. 25 July
1451 Inspected target ship Prinz Euceen, 0455 Underway.
1454 Proceeded to target ship USS Arkansas 0530 Picked up target ship USS Casconade tAPA-

(BB-33). 85) personnel.
I001 Extinguished fires aboard Arkansas. 1125 Anchored off Eneu Island.
1640 Boarding teams returned to Conserver. 1402 Underway to place a boarding team on
1740 Reanchored in berth Baker. Butte.

1440 Butte found to be stilt radioactIve and-
4 July Conserver proceeded to southeast of 0

0805-1055 Removed stack of target ship USS Salt array.
Lake City (CA-25). 1638 Anchored off Eneu Island.

1350 Dropped stack of Salt Lake City In water.
1812 Anchored In berth 50. 27 July

1004-1020 A boarding team boarded target ship USS
6 July Bracken (APA-64) to recover instrument.

1330-1712 Cleared damaged equipment fuom target Boarding team declared sour.
ship USS Nevada (BB-36). 1217-1224 Recovered instruments from target ship

USS Carteret (APA-70). _
7 July Continued salvage operations on Nevada. 1238 Recovered Instruments from target ship

USS Cortland (APA-75).
9-10 July Continued salvage operations on Nevada. 1239-1250 A boarding team boarded Cortland.

1410 All recovered instruments were trans-
11 July Removed heavy gear from Arkansas. ferred to USS Kenneth Whiting (AV-14).

1511 Anchored In unidentified berth.
12 July

3744-1115 Removed a half-track and an armored car 28 July
from Nevada and transferred them to LCT- 1310 A Navsl Medical Research Services (NMRS)
1420. team came aboard.

134) A monitor boarded Bracken.
13 July 1341-1352 The NMRS team boarded Bracken and re-

0944-1144 Removed 155-mm guns from Arkansas. turned to Conserver with all animals,
instruments. and monitor.

14 July 1429-1436 The animals and Instruments were removed
0743-0825 Transferred 155-mm gun and carriage from from target ship USS Catron (APA-T1).

Arkansas to LCT-1420. 1508-1528 All instruments were retrieved from tar- A D
0902-0945 Conducted salvage operations on Arkansas. get sh~p USS Fillmore (APA-83).

1030 Anchored in Bikini Lagoon. 1552 Teams boarded target ship USS Bladen
(APA-63) to remove instruments.

15 July 1602 Recovered instruments aboard Bladen.
0725-1340 Removed a half-track and an armored car 1618-1636 Retrieved Instruments from target ship

from target ship UsS Pennsylvania (BB-38) USS Geneva (APA-86).
and transferred them to LCT-1420. 1652 NMRS parties returned to USS Burleson

1559-1744 Engaged in other salvage operations on (APA-67) wlth all Instruments and animals
Pennsylvania and transferred equipment for further studies.
to LCT-1420. 1734 Anchored In unldentified berth.
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USS Conserver (ARS-39) USS Conynqham (DD-371)

S

29 July 2 September
1344-1357 NMRS tears hoarded Cation and removed In- 0601-1937 Prepared target vessel LCT-874 for tow

struments and animals. Itng.
1422 NMRS team at Gasconade to remove instru-

ments and animals: too contaminated to 3 September Conducted salvage operations on target -

board. submarine V35$ SkiPlack (55-184). -
1455-1504 NMRS team boarded target ship USS Briscoe

(APA-65) to remove instruments and ani- 4 September -
ma 1s. 0734-0832 Alongside target vessel LCT-816, conduct-

1602 All animals, instruments, and NMRS per- Ing operations to remove it from beach
sonnel returned to Burleson. and sink It.

1640 Anchored in unidentified berth. 0907 Assisted USS3Widgeon (ASR... Aith Skp '. . •

30 Juiy
130-1405 Animals and lnrtrunents were retrieved 5 September Left Bikini Atoll for Kwajaleln Atoll

from Gasconade. rowing target vessel YOG-83 and support -
1426 NMPS personnel and all animals trans vessels LCT-1420 and LCT-1184.

ferred to Burleson.
1724 Anchored off Eneu Island. 7 September

1207 Arrived at Kwajalein Atoll: remained
31 July until February 1947. Conducted salvage

0822-6902 Washed down Brtscoe with saltwater. work on various target sh~ps.
0930-!015 Washed down Bracken.
I140-i213 Sprayed mechanical and chemical foams on

Briscoe. 1SS CONYNGHAM (00-371) -
1414-1452 Sprayed mechanical and chemn:cal foams on S

Briscoe. Crew Size: 109
1515-1524 Monitors boarded Salt Lake Cily. Viklni Atoll Arrival: 30 May 194b
1604-1641 Sprayed foam on Bracken. Bikinl Atoll Departure: 22 August 1946

1703 Anchored In unidentifled berth- Crew Location for Shot ABLE: -USS Bott-neau (APA-235)
Crew Location for Shot BAKER: Bottlneau

1 August Shot ABLE Location: 3,145 yards (2.9 kb ) ESE
0810-1348 Conducted salvage operations on Salt Lake Shot BAKER Location: 3,597 yards (3.3 km) WNW

Clty. Sail Lake City wars declared very CuvLtaminaltur, LuLalluh. Sar riarLl1Lu

contaminated. Sunk July 1948. off southern California
1430 Anchored In unidentified berth.

lark Unit and Function
2 August The destroyer Conyngham was a target vessel during -- -

0815-16!7 Continued salvage operations on Salt Lake CROSSROADS. Its crew was evacuated before each
Ciy. shot. It served in Destroyer DOvison 3 of TU

1755 Anchored in unidentified berth. 1.2.3.

7 August Shot ABlE (1 July 0900) .
1751-1836 Retrieved Army equipment from target ship

U55 L5T-545. 30 June Crew evacuated to Bottrlreau.
1854 Anchored.

I July
8 August l610 Conynrh arn declared radiologically clear.

G810-0826 Transferred Army equipment from. LST-545
to LCT-Ili6. 2 July

1330-2025 Moored to YF buoys to conduct diving 1245 The captain, a ionitor. and Team A re-
operations to recover Bureau of Ordnance turned to Inspect for tadioactlvlty and
Instruments. explosive gases.

9-10 August Continued diving operations to recover Navy data Indicate that Conynrham was found safe for
Bureau of Ordnance instruments. reboarding and that remaining crewirrembers returned on

2 July. Except for shiftIng anchorages nr 'I July.
12-16 Pugust Continued diving operations to recover ConVnga remained anchored In Bikini Lagoon.

Bureau of Ordnance instruments.
14 August Located target submarine 1333 Pilottish Shot BAKER (25 Jury, 0835)

(SS-386).

23-24 July
16-24 August Continued diving operation on Arkansas. I110 Crew evacuated to Bottineau.

25 August 30 July
0900 Cast off lines tc Arkansas buoy: mooted 1040-1140 Washed down with seawater and foamlte by

to dlvtng buoy. USS DelIver (ARS-23).

26 Ajgist Shifted mooring over sunken target ship 31 July -
USS Sarato, (CV-3). 1420 Washdowin with foarrlte completed.

1502 Radvafe reams and monitors were placed
27 Agust-I Sep(embeLr aboard.

Conducted dIvlng operatlons on Saratoga.
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USS Conyngham (00-371) USS Cortland (APA-75)
31 July

1907 Radloiogical conditions were such that 17 August .yngham. declared radlologIcally safe

work parties could be put aboard for for reboarding (Reference 4).

limited periods of time to carry out
local, Intensive decontamination work. 22 August Left Bikini for Kwajalein Atoll.

1 August The decontaminatlon party came on board 23 August Arrived at Kwaaleln.
Convngham for the allowed 4 hours to

scrub the top decks. 28 August Departed for Pearl Harbor.

2 August nnhqam scrubbed and hosed down. The 5 Septeiauber
hull and the waterline were slightly 0921 Arrived at Pearl Harbor.
higher than average.

11 October

3 August Scrubbing and hosing of Conynghar was 1253 Left for San Francisco.
continued, chipping rusted or flaked
paint areas was begun. and its hull was 11 October Arrived at San Francisco.
scrubbed with lye water and diesel oil

(Reference 4). 6
USS CORTLAND (APA-75)

2000 Boarded by the BuShips Inspection parties
and declared Geiger sweet (below 0.1 ctme Crew Sire: 89

ganra/24 hours. Bikini Atoll Arrival 3U May 1946
Bikini Atoll Departure: 19 August 1946

4 August Marine growth from Conynham's port Crew LocaLton for Shot ABLE: USS Artemis JAKA-2?)

wateriIne was scrubbed. Crew Location for Shot BAKER: Artemis
Shot ABLE Location: 3,140 yards (2.9 km) WSW

t August Took readings of ship (Reference 4). Shot BAKER Lo(atlen: 3,870 yards (3.5 'mn WSW
Decontaminatlon Location: San francisco

7 August Crew returned to Bottineau each night Operational Clearance: 6 November 1946
except for eniqlneering watcr (Reference Final Clearance. 16 December 1916

4). Decurrinlssloned 30 December 1946. Norfolk. Virginia
Scrapped 31 March 1948

RadIologicai readings for Con ham (31 July through 7
Aturrt) are liqped in. Tahle A.A. Task Unit and function

Cortland, an attack transport. was a target vessel .
Table A.3. Radiological readings /R124 hours), during CROSSROADS. Its crew was evdcuated for each

USS Conyngham (00-371) (31 July shot. It served In Transportation Division 92 of

tnrough 7 August). TU 1.2.6 (Merchant Type Unit).

Shot ABLE (I July, 000)9
Maximum Average Maximum Average

Date Topside Topside Below Below I July
1402 Fire was reported aboard ship (Reference

5. p. B-li).
31 July U.S 0.3 0.15 0.05 1619 Cortland reported Geiger sweet.

I August 0.35a 0 . 2 5 a - _b .. _
2 August 0.4 0.15 0.5 0.os 2 July
4 August 0 3 0.08 0.3 0.04 1440 The Initial boarding team returned to

6 August 0.-2 0.045 0.13 0.02 Cortland.
1 August 0.07 0.045 0.12 0.02 1831 Remainder of the crew returned and normal

routine on board was resumed.

Nctes. A 16 July damage report stated that there wis no major
damage and to need for an examinatIon by the technical

dAfter decontamination efforts, staff of the Director of Ship Material.

'No reading. Shot BAKER (25 July. 0835)

Sc.-ce: Reference 4. 24 July
0950 All personnel evacuated to Artemis.

25 July
A August The radsafe Inspection party declared 1142 Cortland cleared for boarding.

Conyngh safe for reboardlng: all per- 1309 Reported Geiger sweet.
sonnel moved on board and painting of 23!2 Declared radiologica!ly free (Reference

the ship began (Reference 4). 5, pp. 0-19 and 0-12).

12 August Clearance was revoked and all personnel 29 July
were evacuated to USS Rockbqldge kAPA- 1305 Teamns A and B tebo,ý'eu Cortland (Refer-
228) on a 12-hour basis (Reference 4). ence 5. p. I10-0-7).

16 August 7nterIor and exterior painting of Conyng- 30 July Cortland crew returned; nurima routline
ham was completed (Referer.c 4). resumed.

310



USS Cortland (APA-75) USS Coucal (ASR-8)

A 30 July CommandIng Officers Damage Report No. tI 15 July S
stated that the ship was slightly over tc'etance 0n lOSO-1945 PivIng operations or target ship L'SS

rad oactivity near the waterline (Reference 3). Lamson (l)D-3t7). Ran a cable from port
and bow to target ship UsSSNevada's (BP-

2 August Shifted to berth 349. 36) mooring buoy.

4-5 Augjst Went on a scheduled practIco run. 16-17 July Continued diving operations around Lar,-
son.

18-1; AuguSt Received aboard 19 officers and ?05 er.-
IIsr.;d rmn from target ship U1S5 Nevada 20 July Ran a manila line to target ship US-S

(1B-36). Fallon (APA-81).
0830-1130 Conducted diving operations on tatget

19 August ship Sakawa.
!b23 Departed for Kwajalein Atoll. 1400-1800 Conducted diving operations on Sakawa.

20 August Arrived at KwaJaieln. 21 July Ran a manila line from pJLt quarter to
stern of target shlp LJSSArkansas (BB-

30 August Departed KwaJaleln for Peatl Harbor. 33). Conducted diving operations. 5

22 July Made a two-point mooring 100 feet (31

USS COUCAL (ASR-8) meters) off portslde of target submarine
USLpgop (SS1308).

Crew Sice. 14 0950 Began venting pgons ba:last tanks.

B ikIr, Atoil Ar-i va: Before I July 1946 After Apoioon was submerged. conducted
ikiril Atoll Cepar ture: 4 September 1946 diving operations.

Shot ABz[ lo(ation: 21 nml (39 km) (

Shot BAKER Locatlon. 12 nml (22 kin) S 23 July Fngaged in diving opetatlons In the vi-

Oerctarinatl0nr Locat'on: San Olegn cn!ty of Apoeon.
Ope'atlenal C'ea'ance: 10 January 1947

f inal Clearance: 18 January 194? 24 July
0600-0641 Flooded target subroutine U55 PIlotflsh

lask I')t ard lurctlor (5S 386).

Coucal. a submarire rescue vess&:. was a support
ship in TU 1.2.- (Salvage Unit). Its functions Stnt BAKER (25 July, 0835)
were salvaging. riretighting, and emergency re-
pairs. 25 July

0400 in format Ion with USS Conserver (ARS-391.
Shot AOt) (1 2ulY, 09001 USS Widgeon (ASR-i) and USS Etlah (AN-

19).

30 Jure 0750 Took position Il formation of TU 1.2.7.
1625 Underway from Bikini Lagoon. 0800 Underway.
2100 Proceeding to 1o.n T'", 1.2,7. 5.000 yards 140C Anchored In berth F, Bikini Lagoon.

(4.6 kin) astern USS Reclalmer (ARS-42). 1610 Observed target ship USS Saratogqa (CV-3)
sink stern first. . - -

I Ju;y
1255 Entered OlkIni Lagoon. 26 July Shitf-1 to un'dentifled berth.

l,25-l85b Placed scientific parties on target ships
U0S Conynghna (DD-371) and USS Pennsyl- 27 July
vania (88-38). 0815 Underway to target submarine USS Tuna

:mý8 Anchored In berth Love. (SS-203). ran alrhoses to Tuna.
1130 Commenced browIng Tuna's hallast tanks.

4 July 1135 Tuna broke surface.
1423-^:829 Radiological survey group from U1SS Haven 1230 Underway; tested all sea lnlect~ons with -

(AH-l2) came aboard. Gelger counter. conditions found normal.
1525 1743 Conducted diving operations. 1340 ShIfted t- ,!rdentifled berth.

1902 Anchored In unidentified berth.
28 July

5-6f 6-10 Ju y 0600 Underway to go alongslde target subruar In,

Diving operations conducted around target USS Dentuda (S5-335).
ship USS GIllia•r (APA-51h. 1115 Ctr~en.ed blowing f;allast tanks on Den

tuda after engagirg In diving c-leratlri-.
12 j.iv 1140 Secured diving operations.

J115 Ran line froa stern of target ship USS 1617 Anchored In uidertlfled berth.
Brule (APA-66).

14:I,,2.0 Engaged in diving operations. 29 July
0A40 Underway to colme alongside tarqe, suL-

13 July Ran two lInes tc B[ule. ratine USS Searaven's (5S-196l rornrq
C'14t-1830 Diving operattons continued on C1lllar,. buoy.

0945 Cotr'necced hooking alrhoses to Searaven.

14 July 1030 Commenced blowing Seuravens Lailast
C8201-345 tiv'ng operattons continued on Gcliia__.. tanks.

13>1 Took In tow and stern lines frot Bruie. 1130 underway. "''"

32; Arnch,,re i,, utldent lled berth.
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USS Coucal (ASR-8) USS Creon (ARL-ll)
29 July

1650 Widgeon moored alongsIde to take on 6 September
freshwater. 0740 Entered Kwajaleln l.agoon and anchored

I.CT-412 and I.CT-874. Anchored In berth
30 July A-C.

1056-)155 Made a two-point mooring over submerged
target submarine USS Skipjack (SS-184) 7 September
and began blow!ng Ski 'acks ballast 0830-1030 Radsafe Inspection party. consisting of
tanks. three officers from Haven, aboard to

1306-1325 Conducted diving operations on Skipack. Inspect for radioactivity. Results not
1331-1,.3 11lew ballast tanks or. Ski•jack. recorded In log. S
1530-1550 Made a two-point mooring over submerged

submarine Pilotfish. and began blowing 11 September
Its ballast tanks. 1640 Departed Kwajalein for Pearl Harbor with

1559 Broke two-point mooring. Sk1ipack In tow.
1646 Anchored In unidentified berth.

22 Septemnber
31 July 1500 Moored at Pearl Harbot after releasing

1306 Moored portside to Searaven. SkIpjack from Its tow.
1335 Began blowing Searaven's ballast tanks.
1355 underway from alongside Searaven.
1406 Came alongside target submarine USS USS CREON (ARL-11)

Parche (SS-384): sent a boat with a Gel
ge: mcnitor to check radioactivity on Crew SIzc. 144
Parche. Bikini ArrIval: 1 June 1946

14i8 Boat returned from Parche. BiklnI Atoll Departure: 21 August 1946
1146 Anchored near Eneu Island. Shot ABLE tocation: Kwajalein Atoll .

Shot BAKER Location: 17 nml (31 km) ENE
SAugust Decontamination location: los Angeles

1240 Underway to take soundings with Gelger Operational Cledrance: 23 January 1947
meter over htlotfish. Apocn. and Ski; F inal Clearance: I february 1947
Jack .

1615 Moored to uSSS§Sivanla (AKA-44) to take lask Unit and Function
on freight. Creon, a landing craft repair ship, wao a support

1830 Anchored In unidentified berth, ship in TU 1.8-1 Repair and Service Unit). it
served as a repair facllity during CROSSROADS. -

2 August Engaged In diving operatIons to lay a
four-point moor. Shot ABLE (I July, 0400)

3 August Moored over Skipjack: conducted salvage I July
and diving operations. 0915 Departed Kwajalein Atoll for Bikini

Atoll.
4-9 August Conducted diving operations orl Skjp4 .

2 ,lu ly
10 August 1125 Arrived at Bikini and anchored in berth

1015 Completed four-point moor over Aoýon. 96.
1230-1900 Conducted diving operations on Anon.

13 July LCT-412 alongside.
II August

lOIl1 Conducted diving operations on ApogeE. 15 July Target ship LCT-1I8i alongside.

12 August Made four-point mooring over Ap,?on aind Shot BAKER (25 July. 0835)
engaged in diving operations.

*24 July 0
13 August-I September 11 1 SteamIng In column with II other ships.

Diving and salvaging operations continued
over _L>oqoD. 25 July

0902 Departed for RongeIap Atoll.
2 Septemb-.er Ulnderway to _Lyonn to asnIgned anchcage. 1/15 Anchored at Rongelap Atoll.

3 September Moored to Stjjack to aid Wideon In sal- 30 July
vaglng skipjack. :735 Underway for Bikini Atoll.

1200 SkiJack surfaced.
1438 Underway to anchorage. 31 July

1047 Arrived at BikinI Atoll and anchored In ""
4 September berth 96.

0650 USS Conserver CARS-39) came alongside to . .
bring target vessel I.Ci-874 alongside. 2 August ."

o000 US. Palmyra (ARS([TI-3) th.ed HAKFR tar- 1704 Shifted anchorage to area between berths
get vessel LCT-412 alongside; commenced SAlI and victor. '
rigging LCT-412 and LCT-8,4 fur towing. 5

1630 Departed bikini for Kwajaloin with LCT- 7 August Returned to berth 96.
674 and L,ýT-412 In tow.

21 August Left Likini Atoll for Kwajaleln Atoll. -"
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USS Creon (ARL-11) USS Cumberland Sound (AV-17)

23 August Arrived KwaJalesn. Shot BAKER (25 July, 0835) .

11 September Departed for Pearl Harbor. 25 July
0355 Crew evacuated to Bexar.

USS CRITTENODN (APA-77) 8 August Boarding team 5 from USS Suncock (AN-S0)
boarded. Reported Crittenden Gelge- sour.

Crew Size: 112 Upper deck average 4.0 R/24 hours: hot
Bikini Atoll Arrival. Before 30 July 1946 spots 10 R/24 hours: Inside and main deck
Bikini Atoll Departure: 24 August 1946 0.5 to 1.5 R/24 hours. Evaporator room
Crew Location fcr Shot ABLE: USS Bexar (APA-237) and forward engine room 0.15 R/24 hours.
Crew Location for Shot BAKER: Bexar
Shot ABLE location: 675 yards (617 meters) NNW 12 August Cormmanding officer, 5 officers. and 8

Shot BAKER Location: 1.710 yards (1.7 km) WNW enlisted men boarded for opening the
Decontamination Location: San Francisco ship. Tolerance time I hour topside. 4
Sunk 5 October 1948 off the southern Cillfornla coast to 24 hours below decks.

Task Un't and function 13, 15, and 21 August 5
Crittenden. an attack transport. was a target yes- Ship was reboarded but number of person-
sel durIng CROSSROADS- Its crew was evacuated for nel and time aboard not known.
each shot. It served In Transportation Division
92 In TU 1.2.6 (Merchant Type Unit). Crittenden 22 August Crittenden was ceboarded. Its maximun
was equipped with a low-frequency radio beacon as portside topside reading was 4 R/24
a directional aid for the photographic aircraft. hours, taximurn starboardside topside 7

R/24 hours, and maximum inside 0.5 R/24
Shot ABLE (1 July, 0900) hours. The monitors returned to Bexar and

the ship closed (Reference 9). •
30 June

0916 Crew evacuated to bexar. 24 August L.eft Bikini Atoll for Kwaialein towed by
USS Reclaimer (ARS-42).

2 July
1600 Crittenden reported Geiger sour, but re- 26 August Arrived at KwaJalein. Topside average

ported safe to work on for short periods 0.75 R/24 ivurb (Aefvcernce 7).
(Reference 6, p. 1-36-A). Remained sour
throughout the day (Reference 5. p. 28 August Crittender decorrmmssioned. S
B-li).

I October Topside average 0.52 R/24 hours (Refer-
4 July ence 7).

0845 Teams A and 8 retoarded.
1030 Crittenden declared radiologically sfe I December Crittenden departed Kwajalein towed by

by the radiological team from USS Haven USS CahuIlla (ATF-152) en route to San
(AH-12). Francisco.

1345 Personnel began reboarding.
1412 An oceanographic party came aboard to

conduct an inspection; the Ship Measure- USS CUMBERLAND SOUND (AV-l1)
ment Group and Deck Survey Party came
aboard to Inspect damage. Crew Slze: 540

1445 Radiological Group came on board to In- Bikini Atoll Arrival: 3 May 1946
spect ship for radiological contamina- Bikini Atoll Departure: I August 1946
tlion. Shot ABLE Location: 19 nmi 135 km) SE

151C All parties left the ship. Shot BAKER Location: 13 nmi (24 km) SE

1600 Samples of Crittenden's freshwater sent Decontamination Location: Los Angeles
to Haven for radiological tests. Operational Clearance: 3 December 194b

1815 All officers and crew left for Bexar ex- final Clearance: 13 December 1946
cept gangway And security watch. Security
watch mide runds and hourly reports of Task U'nit and function
the material condition of the ship. The seaplane tender Cumberlend Sound was used as.

a support ship In TU 1.1.2 (Instrumentation). its
5 July function was to provide laboratory and base fa-

0800 Officers and crew boarded from Bexar. cilitles throughout the operation.
Ill5 Food sampler sent to Haven for radiologi-

cal tests. Shot ABLE (1 Juiy, 0900)
1400-1430 The Ordnance Grosup cane aboard for an•

inspection. 1 July
1710 All officerc and enllsted men returned 1421 Reenterel the lagoon and anchored in

to bexar except gengway and security berth 56.
watch. 1705 Shifted to berth 147.

6 July 2 July Shifted to berth 56.
0815 The crew returned to Crittenden.
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USS Cumberland Sound (AV-17) USS Current (ARS-22)

Shot BAKER (25 July. 083S) 2 July0
0739 Underway to complete inspection of target

25 July array.
0509 Underway for area outside the harbor 0816 Boarding team member came aboard to re-

(Reference 5. p. 0-5). susie duties with boarding team.
1340 Reentered the harbor. 0850 Moored along(side target ship UISSFa~lon
1425 Anchored ini berth 384. (APA-Bil and placed boa rd Ing team on

board. also firefighting team of three
28 Jly Dpartd th lagon.men aboard to extinguish smouldering fire
ilJi Deatdtelgo.on forecastle deck.0

29 July Returned to lagoon ard anchored in berth 0920 Boarding party and firefightilog party
G. returned aboard fromt Fallon.

0923 Underway from alongside Falion, proceed-
30 July Shifted anchorages to berth 56. Ing to go alongside target ship U SSqSlt -

Lake Cijty (CA-25).
I August 0938 Moored alongside Salt Lake City

054V Underway for San Pedro. 0940 Placed boarding and firefighting parties-
on Salt Lake City.

1025 Observed target ship Sakalwa sinking by
USS CURRENT (ARS-22) the stern.

1035 Boarding team arid firefighting party re-
Crew Size: 94 turned aboard from Salt Lake City
Bikinil Atoll Arrival: 3 June 1946 10346 Underway from Salt Lake CLty, proceedIing
Bikini Atoll Oepartujre: 2S August 1946 to target submarine USSý_Apogon (SS-308).
Shot ABLI Location: 27 tmin (SC kin) E 1i25 Boarding teas boarded Apgn
Shot BAKER Location: 12 nmit (22 kmn) S( i133 Boarding team returned to Current.
OecontamInatior-. Location. Pearl Harbor 1135 Underway from alongside Apogon. proceed-S
Operational Clearance. 6 february 1947 Ing to target submarine tISS SkIplack (GOS-
1final Clearance: 17 tetiruary 1947 184).

1152 Moored alongside starboard side of Skjp2-
last Unit and function Jaýck airid piaced boarding teas on board.

Currenit was a salvage ship used as5 a support ship 1200 Boarding team returned aboard.
in 70 1.2.7 (ialvage Un~t). its fuinctions were 12n7 Underway from alongside Skiplack. pro-
salvaging, firefighting. and repalilrlo damaged ceeding to vcicnity of indeLendence to
target vessels. follow It to new mooring and assist In

mooring If necessary.
Shoi ABLi (11 July, 0900) 1323 Moored to Independence to kteep Iridepen

dence clear of vessels In area.
I July 1412 Yndpýndence in tow by 055 Chlckasaw

0942 Underway to Bikini Lagoon. IATF-83)l cast off lines and stood clear.
1214 Received orders to remain In reentry area continued to follow Incie~endence to new

until ordered forward, proceeding ahead mooring.
with bare headway. 1504 Withdrew from Indlependlenc , proceeding

1256 Passed channel buoy I abeam to port: ob- to 1155 Wharton (AP-7).
served various fires and explosions In 1559 Hoarding team left the ship to return
target area. ab~oard Wharton.

1415 Underwey in company with ATP-87 to put 1600 Proceeding to westward ares with Indenen
out fire and place boarding party on tar- dence to anoint In mooring.
get ship U3SL nnsjvania IliB-33) . 1730 Chickasaw completed mooring I ndependejnce.

1443 Withdrawing from the? area Af Pennsylvania 1751 Dropped anchor in berth 310.
by order of CTU I.?./ due to h.eavy explo-
sion from target ship 1)55 independernce 3 July
(CVL-21) . U910 Rladiological teas arid boarding team III

1525 Underway to go alongside ATR-Bi7 to make came aboard Current to conduct radiologi-
Geige-r counter test of firefighting cal and damage eurvey of I ndependence
equjI pmen t. later. .-

±SJS3 ATR-ll7 underway from alongsidep. 0930 Underway to I Ep~nes..- -

1550 ATk-40 alongside to have Geliger counter 1037 Inspection party arrd boarding teams left. -

test 'rode of firefightilog equipment. ship via boat to go aboard Independence
1556 ATR-40 underway trots alongside. 1143 Anchored In berth 290.
1604 Underway to place boarding roarr aboard 1249 Hoarding party and Inspection. party re-o

Pennsflvanla and extinguishi f Ires ors turned dboard.
superstructure deck. 312 Underway to Wharton to dlschrsuge lirspec-

1624 Hoarding party and fire! iihrtrig party tion and boardinro parttesn.
aboard Pennj~ylvania. 1437 Laying to off Wharton, dischargring In-

l108 Fires extlinguished: fliefightlrry porty spection arnd boarding parties.
arid boarding team. aboard. 1448 Anchored ini berth V).

1111 Underway from alongside PenniryivanlIa. 1706 Underway to niew berth.
proceeding eastward awaitI irg i151rtroc - 1720 Anc.ho red In berth 31 .
t Innrs.

1744 Undvrway to berth If. 4 July
1825ý Annchored In berth It, off Erreu Island. 1052 Underway to go alongside targer vesisel
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USS Current (ARS-22) USS Current (ARS-22)
4 July

1154 Anchored close to ARDC-13 off Eneu is- 10 July
land. 1050 Anchored In berth 161. 0

1359 Underway. meneuverIng to go alongside 1245 Commenced diving operations for mooring
ARDC-l3. buoy riser.

1410 Moored alongside ARLC-i3. 1703 Dropped anchor south of berth 161.
1430 Cortmerced rigging pumpI(t equipment 1744-1905 Conducted search for mooring buoy riser.

aboard ARDC-!3.
1700 Started pumrpIng afterpump room of ARDC- II July

13. 0722-1030 Conducted diving operations.
1720 Afterpump room dry. 115) Underway.
1740 Started pumping amidshlp compartments on 1233 Anchored In berth 32. -

C deck.
2130 Tank #8 and midship compartment dry, 12 July

stopped pumps. 1202 Underway to go alongside target ship USS
LST-125.

July 1250 Moored alongside LST-125.
1113 Disconnected all electrical leads to 1340 Removed kedge anchor from LST-125.

ARDC-13. 1457 Moored portslde to stern of LST-125.
1128 Underway from ARDC-13 to target submarine 1515-1523 Attached kedge anchor to stern of LST-

USS Skate (3S-305). 125.
1141 Mcored alongside Skate. 1526 Underway to berth.
1145 Started clearing wreckage on Skate. 1640 Anchored In berth 31.
1500 Transferred Skate's anchor to Current.
1635 Diver made dive for Skate's bow anchor. 13 July Anchored In berth 31,
1744 Skate underway to anchorage.
0747 Recovered stern anchor of Skate. 14 July
1753 Underway tc accompany Skat.e to anchorage. 0600 Underway to pick up hydrophone cable. ..
1833 Withdrew from accompanying Skate, pro- 0637-0644 Anchored.

ceeding to ARDC-13. 0840-1159 Conducted diving operations.
1847 Anchcre& of! Eneu Island. 1205 Underway to anchorage.

1243 Anchored in berth 31.
6 July

0930 Underway to go alongside ARDC-13, 15 July Remained anchored.
CýI4 Moored alongs!dc ARCY-13.

1005-1240 Removed salvage equipment from ARDC-13 16 July
to ship. 0632 Underway to go alongside Naga. t

1245 Underway. 0730 Moored portslde to Nagato In berth 162.
1327 Dropped anchor In unspecified location. 0807-0817 Hoisted Nagato's stern anchor aboard Cur-
1444 Underway to take target ship Nagat in rent.

tow. 0823 Moored starboardslde to Naqato.
1501 Dropped ancrot alongside portslde of 0938-0950 Hauled Nagato's stern anchor aocard Cur-

Nagatro rent. cleared lines and underway.
1505 Ran line to mooring buoy on bow of Na 1029 Anchored close to target ship prqin

aato. -Eugen, In anchorage south of berth 141,
1825 Propped port anchor. AD
1830 Secured towing cable to Nagat's mooring 17 July

buoy. 0755 Underway for center of target array to
lay instruments.

7 July 0859 Moored to mooring buoy in center of tar-

1008 Underway for btrth 162 with Nasoero in get array.
tow. 0936 Commenced laying anchors ard rable with

1111 Reieased towing cable from NaIatn. instruments attached to cable
1353 Maneuvering to go alongside Naqato. 2030 underway to pick up cabl- ti,, attached
1355 Moored portslde to Nagato. to mooring buoy.

2051 Moored to mooring buoy In center of tar-
8 July get array.

0830 n.ndprway, )lying tn In vcirnlty of Na-

gala. 18 July
1059 Moored portsldn to Ni9,tc. 0728-0807 Conducted diving operations to retrieve
14 13 Underway from alongside t4Jato. V cable.
1I10 Moored pctside tu starboard side of 0942 Instrument cable-laying operations com-

NiJAato: co•menced rigqing towIng wire to pleted. underway en route to berth 31. . S
bow of Ndqdt_.

18j9 Cormenced rigging towing wire; underway 19 Iuly

from auogslde Naqatjl. 13C0-1305 Circled target ship USS Geneva (APA-86). -
1901 Anchored to Nt.•. )330-1336 Circled Fal lon.

1355 Laying close aboard starboard of Wharton.

9 July 1404 Returning to berth 31.
0716 Underway w~th Nagato In tow. 1428 Anchored in berth 31.
0806 Nagato drop[pd anchor; Current cast of f

tow. 20 July
6934 AnchorPd In berth 31. 0823 Underway to recover anchor.
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USS Current (ARS-22) USS Current (ARS-22)
20 July

0937 Anchored close to starboard bow of target alongside target vessel LCI-32Q for I
ship USS 3arato a (CV-3). hour. 7 minutes; boarding party aboard

1155 Deep-sea divers underwater to search for LCI--329 for 57 minutes. After departing
anchor. LCI-329, commenced washing down target

1432 Divers back on board. vessel l.CI-327, after which a boarding
1529-1815 Diver in deep-sea outfit searched for team was placed on board for 6 minutes.

anchor. 1653 Anchored In unidentified berth In Bikini.

21 July Remained at anchor In berth 61 close to 29 July
Saratoqa. 0841-1620 Moored alongside LCI-327 for I hour. 28 :

0800 Commenced diving operations for recovery minutes. First boarding party aboard for
of hawk anchor. 36 minutes, after which LCI-321 was

1349 Continued to attempt to recover hawk washed down: a second boarding party
anchor. aboard for 7 minutes. Moored alongside

target ship USS Wainwright (D0-419) for
22 July Anchored in center of target array. II minutes: boarding party aboard for 10

0933 Underway en route to berth 31. minutes. Circled seaplane for photo- .
0950 Received orders to go alongside USS graphic purposes. Placed boarding parties

Kenneth Whiting (AV-14) to pick up pres- aboard two seaplanes via the ship's motor
sure gauges. whale boat. After recovering boarding

1023-1155 Alongside Whiting. loading pressure parties and boat, moored alongside target
gauges. ship USS Mugford (DD-389) for 38 minutes:

1203 Underway from Whiting to lay Instrument boarding team aboard for 38 minutes.
buoys. Moored alongside ta-get ship USS Car teret

1232 Anchored in center of target array. (APA-i0) for 15 minutes: boarding team
1340 Number one Instrument buoy laid In posl- aboard for 15 minutes. Circled and washed

tion. down Muqford for I hour. Alongside !Ag- S
1434 Underway to lay instrument buoy #2. ford for 5 minutes; boarding party aboard
1447 Anchored. for 3 minutes.
1510 Laid instrument buoy #2. !-14 Anchored in unidentified berth In Bikini.
1541 Underway.
1548 Anchored. 30 July
1651 Laid Instrument buoy #3. 0901-2124 washed down Mqdforg with front monitor
1713 Made new anchorage. for I hour, 48 minutes: piaced boarding
1850 Laid instrument buoy #4. party aboard for 9 minutes to remove and -

1855 Underway to new anchorage to keep clear bring back one Instrument. Washed down
of mooring and Instrument buoys in target Wainwright for I hour. 42 minutes; placed
array. boarding party aboard for 16 minutes.

1922 Anchored 300 yards (274 meters) south of Sent boating party to Inspect target yes-
Prinz Eugen, sel LCT-1I14: returned within 10 minutes.

Boat left again with demolition team to
23 July place a dynamite charge on .CT-lII4.

0740 USS Mender (ARSD-2) came alongside to Eighteen minutes later charge was fired.
take aboard hawk anchor. A second charge was placed and fired 25 - •

0840 Mender underway from alongside. minutes later. LCT-I114 sunk in close
1241 Underway to conduct diving operations on vicinity of obstruction buoy.

Instrument buoy. 2319 Anchored off Eneu Island.
1300 Secured line to target ship USS LST-133.

1415-1650 Conducted diving operations. 31 July
1735 Underway to anchorage berth 31. 1018-1726 Safety monitor came aboard from USS Haven
1805 Anchored In berth 31. (AH-12). Moored alongside Mufod for 3

hours. 9 minutes, washing It down with
24 JljIy water rom forward and auxiliary sonl-

1207 Boarding party came aboard. tors: boarding party aboard for 7 min-
1230 Underway for BAKER day. utes. washed down target ship USS Butte

(APA-68) for 2 hours, 28 minutes. Moored
Shot BAKER (25 Jul), 0835) alongside Butte fcr 25 minutes: boarding

party placed on board for 25 minutes. Lay
25 July to otf USS Cumberland Sound (AV-1) for

1105 Entered the harbor. 25 minutes to transfer black box recov-
1206-1219 Alongside Geneva. ered from Mugford to Cumberland Sound.

1407 Near the north point of Eneu Island. 1895 Anchored in lee of Eneu Island.
1450 -1502 Alongside target vessel LCT-705.

1620 Anchored In berth D. 1 August
0857-1622 Washed down target ship USS Briscoe (APA

26 July b5): boarding party aboard for 3 minutes.
1827 Shifted to anchorage off Eneu Islan'. Washed down target ship USS Bracken (APA-

64); boardIng team aboard for 13 minutes.
29 July 1735 Anchored off Eneu Island.

1224-1553 Moored alongside target ship USS LST-545 ,
for 9 minutes to place aboard and recover 2 August
a boarding party. Moored alongside target 0925-1253 Boarded Briscoe for 64 mnriutes. Washed
ship 19S5 LST-220 for 8 minutes to put down LCT-705; boarded LCT for 7 minutes.
over and recover boarding party. Moored
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3 August Washed down Bracken: boarded for 30 min- 3 July 0
utes. Washed down target shIp USS Rhind 0830 Teams C and D reboarind Dawson.
(DD-404); boarded for 5 minutes.

1434 Anchored In BIkInI. A 3 July damage report stated that the overall condl- ...
tdon of the ship. was good and that the radlactvilty

"7-12 August Conducted diving operations over wreck was negligible (Reference 2).

Shot BAKER (2$ Jul), 083$)

13-20 August Conductel diving operations over wreck S

of target submarine tSS Pilatfish (SS- 24 July
386). 0950 Evacuation of Dawson's crew to Henrico

bxegan .
21 August Continued diving operations over Pilot-

flsh. Searched for sunken hull of Naqato. 13 August Crew transferred to LS5 Rockbri.de (APA-
228) . Dawson was boarded for 2 hours by

22-24 August Conducted diving operations over _aSa
t~o a mooniltor, select members of the ship's

company. and a representative frcor rtiM
25 August Conpleted diving operations over Na!1qatq. to reopen and Inspect the ship (Refer - ,

Departed for Kwa~aiein with target ship ence 2).
US3 LST-O-6 I n tow.

14 August Topside average 0.6 R,'24 hours (Pefer-
21 August Arrlved Kwajaleln Atoll. Anchore LIST ence 7).

661. Left Kwajaletn for Wotho Island.
16 August DLawson boarded by five personnel to lift

28 Augist, Proceeded to Wotho Island. Began towing anchor In preparatlon for towing.
target shIp UýS Mayrant (DD)402) to Kwa- a

jaleln. 19 August Towed by USS Achomawi (ATF-lOB) to Kwa- - W

jalein Atoll.
29 August Anchored Majant In Kwajalein. Anchored

off Fbeye Island. Kwajaieln lagoon. 24 August A;rived at Kwaja!eln Atoll.

Current remalned at Kwajalein, assisting It. towing, 28 August Decommissloned.
mooring, and savaqing vessels until It left for Pearl
Harbor on 2 December. It returned to KwaJialepi on II 1 Octoher Topside average 0.14 R/24 hours (Refer-
February 1947 and resumred salvage work on target ships. ence 7). 0
On 31 July 194'. Current returned to Pearl Harbor,

USS DELIVER (ARS-23)
USS DAWSON (APA-79)

Creh Size: 84
Crew Size: 110 Blkirt Atoll Arrival: 10 June 1946
Bikini Atoll Arrival: Before I June 1946 Bikini Atoll Departure: 20 August 1946
Bikini Atoll 0eparture: 19 Augsst 1946 Shot ABLE: location: Approximately 27 nml (50 kn,) E
Crew [oratIon for Shot ABL [: VS Henrlco (APA 4S) Shot BAKER Lecati•r: I" nmi (22 km) SE
Crew 'coetIon for Shot BAKER Henrt(o Decontaminatlog Location: San francisco
Shot A L' o aoa'o-n: 900 yards (823 meters) NW Operational Clearance: 20 December 1946
Shot EAKER Localton: 1,225 yards (I.1 kIn) WNW final Clearance: 2) Oe.ember 1946

Sunk 19 April 1946 near Kwajalein Atoll
Task Unit and lurneinni

Task ULt and ;unrtlor Delver was a salvage ship used as a support ship
Attack trinsport Plwson was a target vessel during In TU 1.2. 1 (Salvage Unit'. Its functions were
CHRSSROAOO. Its crew was evacuated for each shot. salvaging, fireflghting, and repair work on dam •
Ir nerved in Transportation Pivision 92 of TU aged target vessels.

1.2.6 (Mer(harit Type Unit). Dawson carried Geiger
co;unters and radio transmitters for the Electron Shot ABLE (1 July, 0900)
ics GtCop,.

30 June
Shot AEkE (I Jj-y 0900- 1300 Underway tnr area outside of lagoon,

steaming with 1'i 1.2.7.
30 JOsre

1:65 Crew evacuated to Henrlco. I July
1340 Anchored In berth 1Thg. ikini Atoll.

2 July
1317 US1 Clampl CARS-32> reported a fire or. 2 July

board [lawson. 0900 A party left the ship In small boats to
102' Fire extnlrguished by AMR-k'. Inspect the landing craft on the beach
1148 Another fire repor ted iReference 6. pp. 0902 Anchored In berth 94.

P 29 A and 1 30 A). 1140-1230 Boarded target ship USS Crittenderi APA-
1322 Fire extinguished (oefrerr-e 6. pp. 77) for an Inspection. -

I -9-A and I-39-Au 13c: .14:3 Inspc'ed target vess•el ARFrC-]3.
:615 CmPnandlng offIcer Toams. A an' 1 bhoarded !412 Hoarded target ship SS Pensacoia rA 24-'

to oen, slip and makc nadloicgc0al our! tior ,n Inspection.
veys. 1418-1535 Fxtiaguihhed two fires ox: Pensacola.

13]0 L'awsoin delared %af.. 1622 Completed Irrope.s"br,.of Pensacola.
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2 July

1735 Reanchored In berth Dog. 0959 Underway to target ship USS Conyncham
(OD-311) to inspect and hose It down it

5 July necessary.
0840 Shifted to berth 32. 1037-1105 Moored to Conyn•.ha-

1125-1145 Underway to USS Haven (AH-12) to take on-
6 July new Geiger Instruments.

1226 Underway In vicinity of BlkinI to perform 1215 Underway to target vessel LCT-1013 to
routine activities. inspect.

1618 Anchored off Adrikan Island. 1255 Moored to LCT-1013.
1315 Underway to Inspect target vessel LCT- * S

II July 705.
1415 Pulled LCM off Bokonejien Island. 1339 Moored to LCT-705.
2359 Moored In berth 32. 1349 Underway to Inspect and hose down Conyng-

ham.
12 July 1410 Alongside Conyjigham.

0923 Pulled LCM off Adrikan Island. 1544 Underway to USS Avery Island (AG-76) to
114t Anchored off Adrikan Island. transfer camera from Conyngh to Avery .

Island,
13-14 July Anchored off Adrikan Island. 1739 Anchored near berth 319.

15 July 30 July
1020 Underway to shift anchorages. 0702-1010 Hosed down Conynghatn.
1157 Anchored In berth 32. 1052-1210 Hosed down Conyn.ham.

1213-1258 Hosed down Conynghan's portside.
16 JTuly 1313-1332 The boartIng party boarded Conyngha.

0741 Underway to perform routine activities. 1402-1420 Covered target ship USS Mu.uford 100-389) .
1047 Anchored in berth 32. with foam.

1426-1436 The boarding party boarded Mu ford.
17 July 1435-1450 Sprayed foam on Mugford,

07!5 2009 Aided target ship USS_ ndeendeice (CVL- 1451 Underway to anchorage.
22, In shifting berths. 1534 Anchored In berth E.

2034 Anchored In berth 219. i80u Boarding team left Deliver.

23-21 July Anchored In b-rth 32. 31 July
0618 Underway to receive foamite from USS Pal-

22 July myra (ARS[T]-3). 0
1141 Underway to perform routine duties. 0050 Underway to go alongside target ship US55
1753 Anchored in berth 36. Penr.sylvania (BB-38).

0925-1338 Conducted operations [operations not spe-
23 July cified in ship's log].

055$ Underway to perform routine activities 1418 Anchored in berth E.
and shift berths.

1858 Anchored In berth 261. 1 August
0812-0925 Sprayed foamite on Pennsylvania. S

Srct BAKER 125 July. 0835) 0945-1020 Inspected target shlp USS New York (PR- - -

34).
24 July 1035-1042 Inspected target ship USS Nevada (BB-36).

1349 Underway for area outside atoll, steaminq
with TU 1.2.7. 2 August

0810 Received boarding party, then proceeded
25 July to taget ship Prnz Euge.

1159 Anchored It. berth Easy. Bikini Atoll. 0832-1138 Washed down Prinz Eugen.
1147-1231 Hoarding team Inspected Prinz Eugen. 0

26 July 1245-1400 Washed down Nevada.
1531 Underway to clear area for USS Reclaimer 1513 Anchored in berth 379.

)ARS-42). which was towing target shIp
USS hu-Jqhes (110-410). 3 August

1600 Moored In bert, 8. 0745 Underway to conduct routine duties.
1552 Anchored near berth 379.

27 July Anchored In Bikini.

28 July 
4-6 August Anchored in bikini.

1310-1427 Towed target vessel LCT-818 to its new 7 August
ber t h. 0830 Moored next to YF 733 to pick up boiler

1548 Circling LCT-818, washing It down, to compound and lye.
diFslpate radioactivity. 0931 Anchored In vlclnlty of Nevada.

1652 Underway from alongside LCT-8I. 1246 Underway to vicinity of target ship USS
1150 Anchored near berth 379, Mustln (DD-413).

1305-1355 Washed down Mustlin.
24 July 135" Laying to from Mustln to anchor In vi- S

0802 HoardIng tear' aboard. cInlty.
0805 Underway to ILCT-81B. 1358 Anchored in berth 165.
O000 Moored to LCT-818 to Inspect and hose 155. Underway to Mustin to wash it down.

down. l55tI-V3 Washed down Mustin with saltw(rer.
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7 August

1123 Proceeded to assigned anchorage. 19 August
1137 Anchored in berth 32. Bikini. 0920 Underway to New York, 6

0934-0956 Moored to New York.
8 August 1010-1023 Moored to Pennsylvania.

0808 Underway to vicinity of USS Wharton 1047-1137 Moored to target ship US3 Stack (DD-406).
lAP-7) to pick up working party, then 1145 Laying to In vicinity of Nevada.
proceeded to Pensacola. 1241-1530 Moored to Nevada.

1!12 Completed washing down Pensacola. 1530 Standing clear to assist USS Preserver
1115 Anchored In berth I17, Bikini. (ARS-8) with Nevada.
1214 Shifted to berth 32. Bikini. 1620 Proceeded to assigned anchorage. - 3
1535 LCT-1i86 came alongside to deliver boiler 1650 Anchored in berth 108-A.

compound.
1545 LCT-1186 departed. 20 August

0742 Underway to take target ship USS Briscoe
9 August (APA-65) in tow.

0815 Director of Ship Material (DSM) boarding 0757 Anchored In berth 202. Bikini.
team came aboard, 1010 A four-man worKing party reported on

0830 Proceeded to target ship USS Trip (DD- board for anchor at Xwajalelt for BEis-
403). coe.

0902 Moored starboard side to Tripp± to put 1014 Underway.
boarding team aboard. 1028 Anchored and prepared to take Briscoe in

0962-0952 DSM boarding team on Tripe. tow.
0952 Underway to Independence. 1212 Underway for Kwajalein with Briscoe in

1005-1116 Continued unspecified operations. tow.
1120 Anchored in berth 198, Bikini.
1248 Underway to continue operations. 21 August En route to Kwajalein with Briscoe in - - .
1420 Moored starboard side to Independence to tow. 9

pct DSM boarding team aboard.
1420-1547 "':-4 boarding team aboard Independence. 22 August

1547 Underway to target ship U13S Bracken (APA- 1135 Anchored at Kwajalein.
64).

1555 Moored starboard side to Bracken to put 23 August Anchored at Kwajalein.
ooarding team aboard.

1555-1620 DSM boarding team aboard Bracken. 24 August
io26 Underway to assigned anchorage. 0621 Underway to assist in bringing in Penn L
1705 Anchored in berth 32. Bikini. sylvana. .

0750-1132 Assisted Pennsylvania to anchorage in
11 August Kwajalein Atoll.

1003 Underway to -etrIeve drifting rafts. 1150 Anchored In berth A-14, KwajaIein.
1052 Anchored in berth 32. Bikini.

25 August
12 August 0742-1112 Assisted USS Chickasaw (ATF-83) in towing

1001 Underway to vicinity of target submarine target ship USS Salt Lake City (CA-25) - -.

USS Skate (SS-305). through Kwajalein Pass to anchorage area. -

1126 Anchored near Skate. 1139-1210 Moored to Per[nsi._lvanla to discharge
1150-1225 continued unspecified operations. Chrysler pump.

1228 Underway to vicinity of target EubmarIne 1225 Anchored in berýth A-14. Kwajalein.
USS Parche (33-384).

1300-1330 Conducted unspecified operations, then 26 August
proceeded to Skate. 0530 Underway to assist Preserver with tow.

1352 Arrived In vicinity of Skate and contln- 0645 Passed tow llnm to stern of Pensacola.
ued operations. 0843 Let go line to Pensacola, then proceeded

1418 Ceased operations and proceeded to target to assigned anchorage. . 0
submarlne USS Searaven (55-196). 0915 Anchored in berth A-14, Kwajaleln.

1435 Arrived near Searaven. 1025 Underway to assist Reclaimer In mooring
1540 Proceeded to Parche. Crittenden.
1543 Arrived near Parche. 1110 Moored to portside of Crittenden.
1613 Comp-eted operations and proceeded to 1210 Cast off from alongside Crittenden.

assigned anchorage. 1230 Moored portslde to Reclalmer.
)(36 Anchored In berth 32, Bikini. :306 Underway to assigned anchorage.

13 August 1335 Anchored In berth A-14, Kwajalein.

0758 Underway to vicinity of USS Rockingham 27 August
(APA-229). 0638 Underway to assist with Independence.

I003-1-31 Moored to Mustln to pip witer fror 1000 Passed tow wire to Independence.
boiler rooms. 1104 Anchored d ndence.

1756 AnchoOed in berth 32, B~kht.i 1415 Let go tow line from lndelsndence and
proceeded to assigned anchorage.

14-l' August Anchored In Bikini. 1444 Anchored in berth A-i4, Kwajaleln.

18 Auiust 28-29 August Anrhnred In Kwajalein.
1350 After taking on turl ano wdter ..... ored

In berth lOB-A. Bikini.
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- A..st 7I a .v Tar,;e soomar I, o 2,55; Tui,a S M0TI
I ,-SS_ h. an,-, ATF } " mocred, 3 a $orl'u t e a ni ! I to port

w,,. t,:,-et ves-Pe L`'5 Brule :Ap'A Ot'..

"3 C1 rFssed o-. w're t', Bru•e. 0 July
1I'S let :c ,ow w1re frc.F', rile and proce1.ed o9:s Tuna unJerway.

¢ atnc htCra ' . C' * P-I t f l 1 t-0 utriretway.

,.C6 M o,",ted to ,--e .r , A A4. Kwa at o, r . 00 '- tl;Je:wa i t orn nest s,.,f:zIng I,,,: ih .
1014 Ancred In asrned ',rtli. HIkI .N, Bkini

31 Aurust -o S%',ernber a:chohr.aq•e.
Anoor�t'. In KwaJaiiSn

Shot BAKER i ( J • ,08 5

7 5eptembe r
i(,"2 L:nderway to I SS L.Imes0:,.e t Ix.158 to Fo-r IIAKER. Pentt;da was to be s-ubmerqgei.

take It .7 t1w.
It50 Moored In bertth K- f. Kwa.fae0n. 20 July

0000 Dent uda was rI qqed fo-i divIng.
8 5cr-:erbel rfQ.1'I tOMueII,-ei Mhjak ,'%rh t at 1orllat V t I Ir . live.

CS" LiUnderway tiranei•rvetr Ing to" take :.Imestcne 1Ott Si:,ufaced I rn'1 StatotIar y ¶ I c, d|ve -

In tkw-
0643 Anchote± In tberth K-I1. Kwalc'.el:. .'li July

oUnderway w'th I.lmestone 4:t !ow. e!t tOuI? 182,, U3S Mender (ANWn-PII camp alo',rslde ',o
tc Pear i Har•rbor. s, tI ar i: tI I scil 'ltt I leatl wo 1,3ht .t r

simi{e t ;d t es ts
Septemberf A:I r.v-d Fear I Harbor. IQrc- 'Omttlr'It'! .d Sl-'lhliq !ead we~ t:hI; tor

i Seproteber -epat ted Pearl Hdrbor . 1520 Mende; r;nierwty

8 N>:o' ArI Ived San Franroic,. I.'uly
CRt-JO Metidet i .ame 1 !ttiiQslje to siisptnd le ad

we-ghts fc-i :Iilq'rr.;rf e. tests.

O1t-0 I o.) rptet. hSing I.',j wrqhtc,: Menider under
USS OINTUDA 1SS-335, wa.

C'ew S'.c: 5$ ." Ju!y
Q.k• ý t--• !• v 1, I 1 M• iSyf, Or•-4 t WIjqeoId 'o rASHR Ir ancho-ed ti p,,ýosit In

BItirl Atoll eparlure' 2? August t ase OitiarAI ainl C'mtner,,' opr'i'tiloni lot tor
Cre. locatIon for Shot ARLI t lS$ Boet t'ieai. (AFA .'3$: r:i;,'mr' errce of lentudi. - 0
Cre. !bcatilr 1cr Shot SAKI : el .ttlneai OI A!l Fpersnr ,onnel -cntl I , t 'ott Inneakt.
Sho-I AL IIoca'r!,1: 1,930 ya'ds (I .8 kml I Wdeocn stibmet god :er'tuda. "
Shot BAKEW tota ton: b.466 yards (1 3 kmn NN!
De, ont3m ina r Le dotal' -n. Sat' Iranclc,' .A- ,!'y
Decýoitnss %•,rod 1t December 1946, Sair Fran I so 1 33 hu;it faced by Widjeon. Kdlat Ion rr'adtnqtr"

on Perstua showed 4 R.I.',A hoijri. .

]ask Ili t and iunction . .

The sub'rtlne Dentuda was a target ves:sel d6i;Ing .2R icIly
CROSSROACS . Its re w was evacrit ed lot ea ,ch hc' . 0 5 hei ,dI .: ,rQ w rte I . K.'-* !,ouit ,, ' the b,:iat
It serted li lu,-arlire !1t'.- r It? I'I rL! 1.a.I ant, 0.4 R.','4 ho;.:- ',i I he' wotir- .
kSbtlxnar Ir.c tInll t . Denruda cat r 5•, O Ii' r e: I I; , Petnut wia: -. :' ie-ed tid tr'.f lr,'h l in Wut i "
torpedces for stiller; onr thleir tor lt fiorm t he lU

1
.ind by t.$ rttiil-aI kA:'-I 8).

atomIc blast .- -.

29 July
085 ,Iy, 0N001 Oait•0o FIlilri, wa.11,, R 2-1 llourrit

1400S No cuMIle' morlrrti'i haid I v I tvki' I Iti-Ir

2') Jiun A in- is, n -nt I-i' I'ýr trs n tlf e I -ri e -vaiua i,rt-1l da YI enx'or;Ir t In'tt "I t"l" I It
to bot tl eau.

3I July

30 e MI Ti':;- ;'err-niiret C~-se our-al In clear Ii' - --

090 Pet utla was r !rlIlel - his i-ind I I IrII-
(30 RemarIlT-.!n.j cri'W'tli'r-1 S WIt e CV-iiitt eil 1i 11

Hot t I rrcau .- Augur- I
(IQ It Tc,., - A anrtI1 s .i! dc- lent uda - f linI n -',

Jly lli; i,,-r.i.' ,- (1.S' F','.l h,,ui:- to p !-Ih' -

1040 ?Team-T A i-tid I' ri ,•!-H 'rit's . o l c ri ,Ir'i te¢i +I vi Thi' l' i' w, : . ,tl'i'ii't ,i ! Itit aItr i't :'w -

and manthttn ry lrl''i'it loriq d- i''k:- ut It I I td, .
2030 DPetit irda opetoed id fourtl, clear of cilltr a I,'-15; Iirlpu,'t I on I i-in-:. ! ',-- i- l h I It h- ',i I ntind

Indat ion; crew teh.arclec. ,h'h'.) rt ri-

3 Juty 1 Atiiitri--

1544 Moored sLarborrdrtldi, to t urqet :;urrlrnar Inc 013 Turn'- I A vrid i - -t, , l iiItd', ) t•, dil w ! ,I ;i•
t
'

U V! lot0tfISh (55 386F. alonigr;ide UriS ih.1 t i',,Idi'. I luI.h it . xW! d.i hI te1t

Iu tcrl_i AIr-ITI In ancho tgge 231 , It.kInI , w o'tk. L;(-n Itdr] wax I'('¾ow I i ili il tl • 1
Ih b3 Ta- jgi-t subt r 1,' v UlSt l ý;earaven (S . o n erar-,e , In 1de It I- 'r is.:-'ir " hut!! I ar,! it

roo, ,rd alongj tde to pu7tt iinlr ytIlii-i t 1-i stli-lin. I W
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r 3 August

was continued. Its average was 0.50 R/24 did not reach tolerance until 9 August
hours. 0.02 R/24 hours below decks, max- (Reference 4). However. another source

Imum 1.5 to 2.0 R/24 hours. The teams re- states. "Dentuda Geiger readings below

sealed the boat and departed (References daily tolerance. This has been reported

4 and 10). to Radsafe for final clearance to permit
crew to move aboard' (Reference 10).

Between 4 and 13 August boarding teams were abnard Den-

ruda. The times of their arrival aboard and departure 9 August
tro7. the boat are listed below: 0830 Crew was transferred from Bottineau to

remanned target ship USE Fillmore (APA- -

Date Arrival Dealýrture Team 83).
0915 Teams A. B, and C reboarded Dentuda to

4 August 0900 1500 A,B continue repair work.
5 August 0930 1530 A.B lot5 Teams A, B. and C departed leaving aboard

6 August 1045 1615 A.B a special detail of one officer and four

7 August 0900 1615 (,B enlisted men.
8 August 0945 1605 A.B 1700 Special detail sealed boat and evacuated.

9 August 091S C615 A.B.C Maximum. Geiger reading 0.07 R!24 hours.

10 August 0950 1615 A.B Recommended crew move aboard when cleared

.1 August 0805 1545 Electricians by Radsafe (Reference 10). -.

12 August 0617 1545 A.B.C
13 August 0830 A,B.C I0 August

0950 Teams A and B reboarded to continue re-

4 August pair work.

090• Teams A and B boarded and continued re- 1615 Teams A and B sealed boat and evacuated;

pairs and cleaning. Geiger readi-gs below maximum daily tol-

1045 Pump room pumped dry; comuxenced removing erance.
various panels and motors and assocIated .
electrical equipment for treatment after Ii August
saltwater flooding. The entire topside 0805 Electrician working party with two offi-
was again scrubbed down. In addition, the cers boarded to continue electrical re-
wooden decking on the aftergun platform pair work.
was ripped up and thrown overboard. The 1545 Working party sealed boat and evacuated.
metal deck was then given another scrub-
bing. The reading dropped to 0.8 R/24 12 August
huuts. The ovEwdj tredll.g fur thu day c0i8 Teams. A, 5. and C reboarded to con-lriue
was 0.32 R/24 hours (Reference 4). repair work. .

1500 Boat sealed and all perso;nnel evacuated. 1545 Crew sealed boar and evacuated.

5 August (3 August
0930 Teams A and B boarded and continued re- 0830 Tearms A, B. and C reboarded to continue

pairs and cleaning, repair work.
1530 Boat sealed and all personnel evacuated, 1020 Moored portside to Fulton.

Scrubbing was continued. Average reading 1030 Officers and crew berthed and messed

0.26 R/24 hours (Reference 4). aboatd Fulton with duty section aboard
ship at all t~mes. Maximum Geiger reading

6 August aboard Dentuda was 0.07 R/24 hours. Ven-
07!0 Special team boarded boat to assist USE tilation was cleared by Radsafe. although

Preserver pARS-8, In refloating Dentuda. the boat was not cleared for crew to move
0150 Dentuda waterborne. aboard RPeference 10).
075Y Underway In tow for submar~ne mooring

arer. 14 August

0946 Moored In subrarine mooring bLoy No. 4. 1306 Underway from aiongside Fulton.
0945 Preserver underway from alongsIde. 1451 Moored starboard side to Fulton. S
10.15 Teams A and F reboarded and continued

repair work. 17 August
1615 All personnel evacuated. Average reading 1255-1330 Radiologicai Inspection party cane aboard-

0.,4 R/24 hours (Reference 4). and inspected ofticers and crew. (Crew
may have returned to lyve aboard Dentuda.

7 August but log does not specify thls.)
0900 Teams A and B reboarded to continue re-

pair work. 20 August -

1105-1145 Unloaded armmunitlc.n. 1050-1645 Target submar ne USE Farche (sS-384)
1615 Teams A and B sea!ed boat and evacuated, alongside.

Average reading 0.15 H/24 hours (Refer-
ence 4). 21 August

1:30-I 50 Watered bout
8 August

094t Teamst_- A and F teboarded to cortlnup re- 22 August
pair work. 0903 Underway en route to KwaJaleln In company

1605 Teams A and B sealed boat and evacuated. with target vessels Fillmore. USSE Cony -
Average reading C 12 R,24 hours (Refer- ham (1)1 3"'l. Tuna. Parche, and Searaven.
ence 4). Cne soJrce states that Dentuda
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USS Dentuda (SS-335) USS Enoree (AO-69)

23 August USS DUTTON (AGS-8)
1117 Moored to Tuna In berth 28. anchorage A. 0

Kwajalein. Crew Size: HD
1215 Moored to Tuna In berth 28 South. Kwaja- Bikini Atoll Arrival: 3 August 1946

lein. Bikini Atoll Departure: 14 Septemoer 1946
Location for Shot ABLE: Pearl Harbor

28 August Location for Shot BAKER: En route from Pearl Harbor
C650 Underway for Pear) Harbor. to Kwalalein Atoll

Decontamination Location: Los Angeles
5 September Operational Clearance: 18 December 1946

0852 Arrived pearl HaLbor. Final Clearance: 10 January 1947

14 October Arrived at Mare Island Naval Shipyard. Function
Dutton was a surveying ship. Its functions were
to survey the probable effects of the atomic bomb

USS DIXIE (AD-14) on fish and wildlife and to conduct an oceano-
graphic survey on ocean currents in and around

Crew Size: 835 the atoll area to determine their characteristics.
Bikni Atoll Arrival: 24 May 1946 .

!klnrl Atoll Departure: 25 August 1946 Shot ABLE (I July. 0900)
Shot ABLE location: 22 nmi (41 km) NNE
Shot BAKER Location: 17 nmi 132 km) E Dutton was moored in Pearl Harbor for shot ABLE.
Uecontamination Location: San Francisco
Operational Cicarance: 2 October 1946 22 July
F inal Clearance: By 22 November 1946 1357 Underway from Pear. Harbor to Marshall

Islands.
Task Unit and Functionn

Dixie. a destroyer tender, was a support ship In Shot BAKER (25 July, 0836)
TU 1.8.1 (Repair and Service Unit). Its function
was to provide repair and other services to many Dutton was en route to Kwijalelrn Atoll during shot
ships during the operation. BAKER.

Shot ABLE (I July. 0900) 3 August
0840 Anchored at Bikini Atoll In Open Roads.

40 qrpp

1554 Underway for area outside the har btr. 14 August 6
steaming with USS Benevolence (AH-13). 1445 Underway to shift berths.
USS Bountiful (Ali-9), and other v-ssels. 1452 Anchored in berth 207A.

1 July 18 August
2700 Entered Bikini Lagoon. 1100 Anchored In berth 251A.
1821 Anchored In berth 269. Bikini Atoll,

22 August
2 July 0923 Anchored in berth 231.

1135 Changed anchorage to berth 191.
26 August

Shot BAKER i25 July. 08351 1615 Anchored In Open Roads.

24 Ju!y 27 August
1548 underway for position outs.de of atoll. 0950 Underway to conduct survey-soundlng oper-

at ions.
25-29 July Steamed at sea.

30 Auyust Conducted survey-soundlno operations. S
30 July

07.6 Entered the lagoon and anchored In berth ]-7 September Conducted survey-sounding operations.
191.

II September Conducted survey operatlons.
2 August

1556 Anchored In berth 365. 14 September
0614 Departed for Kwajaleln Atoll.

7 August
0855 Anchored in berth 191. 15 September

2055 Arrived at Kwajalein.
14 August

0847 Anchored in berth 57-58. 25 Sepiember
1025 Departed Kwajalein tor Pear; Harbor.

25 August
1647 Urnderway for Kwajalein Atoll.

USS ENOREE (A0-69)
26 August 9

0916 Anchored at Kwajalein, Crew Size: 152
B3 kir! Atoll Arrival: bpfore 1 iuiy 1946

9 September Bilkinr Atoll Departure: 24 August 1946
1613 Departed Kwajale f or Pearl Harbor. Shol ABLE Location: Anchored at KwaJate0s Atoli
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USS Enoree (AO-69) USS Etlah (AN-79)

Shot BAKER Location: 17 nmi (32 km) E USS ETLAH (AN-79) - °

OecontarrInation Location: San FranciSco 0
Operational Clearance: 3 December 1946 Crew Size: 36

Bikini Atoll Arrival: 1 Apr11 1946

lask Unit and function Bikini Atoll Departure: 27 August 1946

Encree was an oiler in TU 1.8.1 (Repair and Set- Shot ABLE Location: 25 nmi (46 km) C

vice Unit). Its function was to provide fuel to Shot BAKER Location: 12 nml (22 km) St

the other ships during CROSSROA-DS. Decontamination Location: Puget Sound

Operational Clearance: 18 December 1946

Shot ABLE (I July, 0900) final Clearance: 21 December 1946 -

Enoree was anchored at Kwajalein Atoll for shot ABLE. Task Unit and function

Etlah was a net laying ship in TU 1.2.7 (Salvage

4 July Unit). Its functions were to place buoys and tar-

0751 ArrIved at Bikini and anchored In berth get vessels in their proper places In the target

309. array and after the detonations to place boarding

teams on the target vessels.

During the period between shots ABLE and BAKER, Enoree
provided oil to many task force ships. Shot ABI f (1 July. 0900)

13 July 30 June
1922 Departed Bikini for Kwajalein Atoll. :300 Underway to take position for ABLE In

area Mercury.

14 July
1222 Arrived at Kwalalein Atoll. 1 July

1340 Proceeding on duty assigned by CTU 1.2.7.

16 July Departed Kwajalein for Bikinl Atoll. 1347 Alongside target vessel LCI-529 (sic);
placed a boarding party aboard.

17 July 1352 Underway to target vessel LCI-329.

1027 Arrived at Bikini Atoll. anchored In 1404 Alongside LCI-329.

berth 305. 1418 Underway to target vessel LCI-327.

1432-1444 Alongside LCI-327.

24 July 1500 Anchored In vicinity of target ship ULSs

1517 Underway from Bikini Lagoon. LST-133; boarding party left In small

boat.

Shot BAKER (25 July. 0835) 1526 Boarding party returned on board.

1549-1607 Alongside target submarine USS Pilotfish

25 July Steaming with USS Dixie (AD-14). (55-386); boarding team placed aboard.
1655 Underway for target ship USS LST-220.

30 July 1705 Laylng to in v17inity of LST-220.

0729 Anchored In berth 305. Bikini. 1708-1714 Dispatched boading party and boat for

LST-220; team did not board.

2 August 1715 Dispatched boat to target ship USS LST-

1725 Shifted to berth Oboe. 545.

1720-1742 Team placed aboard LST-545. .

2? August 1742 Left IST-545 for L.ST-220 to attempt

14V3 Departed for KwaialIeln Atoll. boarding.

1755 Boarding party returned aboard: did not

25 August board LST-220.

1035 Artived Kwajalein. 1835 Anchored In berth M. Bikini.

31 August 2 July

0800 Departed for Enewetak. 0700 Underway for complete inspection of tar-
get vessels.

3 September Underway for Kwajaleln. 0740-0751 Placed team on target submarine USS Tuna
(SS-203).. . !

4 September Arrived at Kwalaleln. 0605-0829 Placed team on target submarine USS Den-

tuda ss-335). -

7 September Underway for Pearl Harbor with APL 30 ýa 0829-0854 Placed team. on boatd target Submarine 0•-5

vessel that did not participate In CROSS Searaven (SS-I96).

ROAD>i Sn tow. 0854-0939 Placed team on board target shtp tISS LST--"

ý61 by means of a small boat. - 0 -q

20 September 1012-1056 Placed team. aboard target ship US5 LST-52

1051 Arrived at Pearl Harbor and moored at by means cf a small boat.

Fuel Oil Dock after casting off tow. 1056.1124 Placed team on board target vessel I.CT-

874.

23 September Three of Enoree.s snail boats were it, 1i24-1236 Placed team aboatd target vessel LCI-332.

spected by radsafe representatives: all 113t Underway for Eneu :sland.

three boats were declared radIlnogically 1s52 Anchored neat Eneu island.

safe for operation.
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USS Etlah (AN-79) USS Etlah (AN-79)

3 July 1245-1320 Alongside bearaven.
1431 Shifted anchorages: anchored In berth M. 1342-1420 Moored to Ottawa.

Bikini. 1715 Anchored In berth 244.

7 Ju
1

y 23 July
"0710 Underway to USS Suncock (AN-80). 1120 Underway Icr USS Ge o r Clymer (APA-27).

C820-0930 Engaged In buoy operations with Suncock. 1130-1133 Moored to Clymer.
1210 Underway to USS Oneota (AN-85). 1230-1330 Conducted mooring operations on Searaven.
1255 Moored to Oneota. 1405 Anchored off target ship USS Trippe tDD-
1350 Underway for USS Ottawa (AKA-ICi). 4031. 0
1430 Moored to Ottawa. 1455 UnJerway.
1510 Underway for buoy area. 1610-1730 Engaged in r•oring operations on target

1534-1649 Moored to Oneota: engaged in stretching 'ibmarine USS Skipjack (SS-104).
third leg and underway to Ottawa. 1737 Moored to USS Conserver (ARS-39).

1733 Moored to Ottawa. 1815-1925 Engaged in operations on Skipl..k.
1930 Anchored In overnight berth. 1930 Moored to Conserver.

2023-2045 Engaged In operations on Skipjack.
8 July' 2205 Moored to USS Preserver (APS-8).

0710 Underway for buoy area to assist Suncock 2242 While hanging a 10-ton anchor off a par-
with moor. tially submerged submarine, ship's launch

0820 Moored to Suncock. was struck with anchor. crushed, and
5935 Underway for Ottawa. sunk; no personnel injured.

1300-i245 Moored to Ottawa. 2245-2300 Moored to Tuna.
1300-1410 Moored to buoy B: engaged In operations. 2340-2345 Moored to Tuna.
1430-1525 Moored to Ottawa.
1740-1640 Moored to Suncock. 24 July Throughout early mornlng engaged in -,er- -

1905-2005 Moored to Ottawa. ations on Tuna. S
2008 Anchored In overnight berth. 1315 Boarding team on board Tyna.

2)!5 Underway to Searaven.
9 July 2140 Mooted to Searaven.

C900- 100 Mcored to Suncock: completed operations.
!3!5-1130 Moored to Ottawa. Shot BAKER (25 July. 0835)
1220-1320 Moored to Oneota: completed mooring oper-

ations. 25 July
1330-1530 Moored to Ottawa. 0100 Uad•k-d to anhorage. L,
1541-1620 Moored to Suncock: completed mooring op- 0510 Underway out of lagoon. S.

erations. 0808 in formatIon with CTU 1.2.7.
1I33-1715 Moored to Ottawa. 1125 Anchored in lee of Eneu Island.

1720 Moored 200 yards (183 meters) forward of 1200 Instrumentation Team aboard, underway
Ottawa. proceeding to target ship U35 Nlagara

(APA-87).
10 ),J!y 1240-1325 Moored to Niaqara.

0b50-0745 Moored to Suncock: mooring operations. 1325 Underway proceeding to target ship 05S ._ :
C825-0930 Moored to Ottawa. Geneva (APA-86). 5
1035-1330 Conducted buoy operolions off Eneu Is- 1340-1350 Moored to Geneva.

'and. 1400-1435 Moored to target ship USS Bladen (APA-
1355 Anchored in berth 87, Bikini. 63).

1435 Underway for special anchorage.
11 July !455 Boarding operations completed, Instru "

1:23-1250 Alongside Ottawa. manta{ion Teem returned to USS Kenneth
1505 Completed operations. WhItInq (AV-14).1520 Anchored. 10C0 Anchored In berth Queen, Bikini. --

12 July 28 July
0910-0930 Moored to USS Rolette (AKA-99Ž. 09i0 Underway for mooring array.
0945-1130 Moored to USS Henrlco (APA-45). 1020-1050 Moored to Tuna: engaged to operations.

1205 Anchored. 1245 Anchored ofF Bikini to pick up buoy for
moor! ng.

13 July 1425 Anchored off Iondhebl lsland to take buoy
1440 Underway for mooring operations on target up to anchor.

vessel ARLY-13. 1500 Mooring completed, underway to anchorage -

1810 Completed operations on ARDC 13. proceed- Ir. be-rth Queen. Eneu Island.
Ing to USS Cebu (ARG-6). 1510 Anchored in berth Queen.

1830 Moored to Cebu. 1600 Anchored off berth 380.

1"i July 29 July
0650 Underway to Henrico lor mooring chalno. 0805-1410 lindetway tc perform operatiojns for in
0740 Moored portslde to Henrlco. !,trument group.
1010 Underway for Ottawa. 1500 Boarding team dlscharged.

1033-1140 Moored to Ottawa. 1508 Anchored In assIgned berth. 5
1330 Anchored.

30 July
22 July 1Q30- 133J Engaged In openatr ::o; I, tIrget array to

1230 Underway for Searaver,. salvage underwot•e inst rume:,ts.
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USS Etlah (AN-79) USS Fall River (CA-131)
30 July

i528 Anchored in berth Q. 1155 Anchored In berth 90. Blkln;.

3 August 19 August
0835-1525 Engaged In operations on instrument buoy 0803 Anchored In berth 94. Bikini.

recovery.
i533 Anchored south of berth 380, BOkIln. 24 August

0855-1145 AlonqsIde Banner. Froceedirng wi'n opera-
7 August tions te hoist ancho;.

0820 Underway to pick up boarding team and 1403 Anchored in Bikini Atoll In berth 94. •
make assigned ships in array.

0929-0955 Alongside target ship USb Stack (DD-4061: 27 August
team aboard. 0953-1030 Alongside target ship USS _M4yant (DD-

10.5-!200 AlongsIoe TriEpp: team aboard. 402): commtenced hooking up tow line.
1350-1505 Alongside target ship USS Banner (APA- 1040 Underway with Mayrant In tow for Kwaa-

60). lein.
1920 After taktno or. frel and water, anchored

in vicinity of Eneu Isnand. 28 August

0725 Stopped to shlft tow to USS Current (ARS-
8 August 221.

0825 Boarding tearn 2 aboard. 0920 Underway In company with Current.
0903-0921 Alongside target ship USS Ralph Talbot 1000 Alongside MajLrnt; placed boarding party

(OD-390). aboard to adiust rudder angle.
0945-1012 Alongside target ship U$S Rhird (I1D-404). 1045 Party aboard. proceedIng as before.
1023-i110 Alongside targer ship U9S Wilson (DD-

408). 29 August
112C-i150 Alongside trciet ship USS Brule (APA-66). 1300 Anchored in Berth A, Kwajalein.

1240 Returned boarding team 7 to USS Wharton
lAP-7). 2 September

i855 Anchored. 1253 Left Kwajalein for Pearl Harbor.

12 Auast 12 September
0F0 Underway for buoy operations. 0805 Arrived Pearl Harbor.
C505 Laying to near USS Haven (AH-12) to pick

up monitor. .
0845 Monitor aboard, proceedIng to center USS FALL RIVER (CA-131) - 0

array.
1:25 Moored to buoy for pumping. Crew Size: 817

1435-l515 Engaged In shallow diving operations. Bikiri Atoll Arrival: 27 May 1946
1522-1531 Engaged in shallow diving operations. Bikini Atoll Departure: 4 September 1946

1540 Underway to locate sunken buoy. Shot ABL Location: 18 nri (33 ke.) ENE
1805 Anchored. Shot BAKER location: 12 nm' (22 kW) ISi

Decontamination Location: Los Angeles -

13 Aucust Operational Clearance: 23 December 1946
012-, Underway to repair buoy. final Clearance: 21 December 1946

100I-153T Started operations to repair mooring
buoy. Task Unit and lunctson

:t.2 Anchored in berth 1. The heavy cruiser Fall River served cs flagship
of 1G 1.2 (Target Vessel Group). It supported

14 August staff members before and during the operation.
1253-1610 Ernaged In unsptclhled operations.

liOc Anchored. SriI ABL (I July, 0900)

15 August 1 July
5531 Underway on assigned duty In target area. 052t i Underway tor operating area outside of

0845-1155 Moored to target ship USS Bracken (APA- the lagoon.
64). !2.2 Entered the harbor and anchored In berth

13:0 1700 Monred to port bow of target ship USS 386. Bikini Atoll.
Casconade 'APA-85).

1'30 Anchored. 2 July
1147 Shifted tc berth 9g.16 August I

C-40 Underway :o assist destroyer it raising 2 18 July Anchored In berth 91.
anchor

080'0915 Moored to Wilson. S•0t BAKIR 25 Ju'y, 08351
C13C Alongside Gasconade, furn!s-hing air power

to clear fouled anchor. 25 July

1345 Underway t- LISS oxear (APA-237.. 0522 UnJerway icr operating area outside of
1430-1435 L.aying to in vicinirt' of Hexar to ;.lck the lagoon

up freight. 1106 Anchored !n berth 386.
1535 Anchored in berth 90. Blkini.

2t 29 July Anchirejd Jr. be:th 386.
17 Au;,cst

0855-1115 Alongside Gýasconade to furnlsh auxillary
power to c"ear fol,led anchor

325



USS Fall River (CA-131) USS Fallon (APA-Bi)

28 July I July
1536 Underway for area 2 nmi (3.7 kin) off 1807 Fires were reported aboard ship (Refer-

entrance of atoll. ence 6, p. 1-Il-A).

29 July 2 July
1319 Anchored In berth 386. BikIni Atoll. 0925 Fallon reported Geiger sweet.

1545 Boarding team A. the commanding officer,
30 July a radiological monitor, and 15 enlisted

0922 Shifted anchorage to berth 91. men came on board to Inspect the ship.
1604 Team B, consisting of three officers and S

31 July-I August twenty-two enlisted men, came aboard.
Anchored in berth 91. 1723 Fallon declared radiologically safe. The

remainder of tho teams returned to Fal.-
2 August Ion.

14[5 Shifted to berth 359. 1730 Team C. consistlng of two officers and
thirty enlisted men. came aboard.

16 August 1922 Team D, consisting of 35 enlisted men.
1655 Departed for Kwajalein Atoll. came aboard.

07 August 4 July
0807 Anchored In berth K-lI, Kwajalein. 0850 The CROSSROADS Ordnance Disposal Officer
1655 Departed for Bikini, came aboard.

18 August 5-10 July Moored in berth 201.
0811 Anchored in berth 56, Bikini Atoll.

II July
25 August 1435 Shifted to berth 161. 3

1700 Departed [ot Kwajaleln Atoll.
Shot BAKER (25 Jul). 0835)

25 August
0851 Anchored In berth K-Il, Kwajalein. 24 July

1300 All personnel had been evacuated to
31 August bexar.

1758 Left for Bikini.j 26 July

1 Septeeber 1806 A reading of 4 R/24 hours on Fallon
0905 Returned to Bikini. reported by 055S Preserver U;4.3-8) (Ref-

erence 6, p. 1-17-B). Preserver was con-
4 September ducting radiological surveys of water In

175$. Left for KwaJalein Atoll. the area.

5 Septenber 27 July
0903 Anchored In berth K-li. Kwajalein. 0855 Fallon had a 1-hour tolerance level.

1030-1130 Commanding officer, engineering officer,
9 Sepemher and DSM inspected ship.

1558 underway for Pearl Harbor. 1436 Beached to prevent sinking (Reference 6.
p. 1-17-b; Reference 5, p. D 24).

14 Sept embe r

0912 Moored at Pearl Harbor. 13-21 August Doarded on 13, 15, 18, 19, 20. and 21
August. Composition of boarding party
unknowrn.

USS FALLON (APA-81) 22 August

Crew Size: 127 1330-1430 Salvage party boarded to rig salvage
Bikini Atoll Drrlval: 28 May 1941 pumps.
Bikini Atoll Deoarture: 1 September 1946
Crew tocation for Shot ABLE: U50 Bexsr (APA-2'i) 23 August Ship's crew left for Kwaealein.
Crew Lotattoi, tor snot BAKER: bexar 0900-1000 Snlvayge porty L-.arded to complete rlggng-
ShOt ABLE Locateor: 1,350 yards (1.2 km) SW salvage pumps.
Shot BACER I oca Iion: 540 yards (494 meters) NNW
Surtk 10 Match 1948 near Kwajalelr Atoll 25 August

1425 USY Clamp (AWS-33) towed ship to mooring
Task unit and tunction buoy for further salvage work.

Falion, an attack transport. was a target vessel 1510-1600 Ship Inspectej by coabandiing ot'icer and
.urtlng CibQSROADS. Its crew was evacuated for each engineering otilcer for fhscded spaces.
shot. It served itn Trantportatiun Division 91 of
TU 1.2.6 (MMorchant Type Unit). 26 August

I IO Co..rr.andlng officei ar-d engloner ing r, ffi
Shot ABE (I July. 0300) c'r returned to bexat.

30 JUne' 2P August Decorraisoioned.
1330 All persnnel hal been evacuated to

li..er. . SepteCr-r .eft likini ftot Kwajalein, towod by '. .
lecialtt _.r (ARý 42).
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USS Fallon (APA-81) USS Flusser (DD-368)

3 September Arrived at Kwajalein. 1945 Party C returned to Fillmore. "

22 August Departed Bikini for Kwajalein.
USS FILLMORE (APA-83)

23 August Arrived at Kwajalein.Crew Size: 109 ."o.•

Bikini Atoll Arrival: 31 May IS46 27 August
Bikini Atoll Departure: 22 August 1946 1610 Five radiological monitors boarded to
Crew Location for Shot ABLE: USS Bayfleld (APA-33) monitor ship and men.,.
Crew Location for Shot BAKER: Bayfield 1810 Radiological monitors finished Inspection
Shot ABLE Loration: 2.433 yards (2.2 km) SSW of ship: pronounced the ship radiologi-
Shot BAKER Location: 2,012 yards (1.8 km) cally safe and left.
Decontamination Location: San Francisco
Operational Clearance: By 22 November 1946 28 August
Decommissiened 24 January 1947, Norfolk, Virginia 0820 Departed for Pearl Harbor.

Task Unit and Function 5 September
Fillmore, an attack transport, was a target vessel 0938 Moorea to pier H-3. Pearl Harbor.
during CROSSROADS. Its crew was evacuated before
each shot . Fillmore served in Transportation Dlvi- 6 September
sion 93 of TU 1.2.6 tMerchant Type Unit). 1345 Two radiological officers came aboard to

clear ship.
Shct ABLE (I July, 0900l 1545 Radiological officers left ship: results

of the Inspection unknown.
30 June

0900 Officers and crew ,vacuated to Bayfield. Later In September. a radsafe inspection of small boats
1031 All boarding teams had departed. aboard Fillmore found 11 of these craft had been con-
1300 The special animal detail departed. taminated. Nine of these had been received on board

from U59 Bottineau (APA-235) on 9 August 1946.
I July

1730 Fillmore given radiological clearance for
reboarding. USS fLUSSER (00-368)

2 July Crew Size: 146
1246 ReLba.rdirg party A with a radloioglcal Bikini Atoll Arrival: Before 1 Jul) 194-

monitor boarded Fillmore. Bikini Atoll Departure: 4 September 1946 0
1503 Rebosrding party B returned. Shot ABLE Location: 18 to 22 nmi (33 to 41 kur) S
1529 Reboarding party C embarked. Shot BAKER Location: Kwajaleln Atoll
1535 The radiation monitor declared Fillmore Decontamination Location: Pearl Harbo,

sufficiently free of radioactivity to Operational Clearance: By 22 November 1946
allow complete operation and occupation. final Clearance: 13 December 1946

1538 Monitor departed.
1ask Unit and Function

18 July William Day operation was In effect and The destroyer Flusser served In Destroyer Division
the crew left Fillmore. 3 of TU 1.2.3 (Destroyer Unit). Its functions were . . .

to patrol the surface area, conduct oceanographic
19 July Crew returned to F1llmore. surveys, and do radlological monitoring Inside

and outside of atoll.
Shot BAKER (25 July. 0835)

Shot ABLE (1 July. 09001'

24 July
0937 The officers, crew, and reboarding teams 30 June

were evacuated to Sayfield. 1241 Underway foz ABLE test. S
1322 Received orders to proceed to area Mack.

25 July
1226 Fillmore cleared for reboarding. I July Steaming Independently In accordance with
1309 i1llmore declared Geiger sweet. CTG 1.7 Op Plan 1-46, patrolling the
1338 The flrut boardlrng teas returned to Fill- south border of area Mack.

mo:e (Reference 5, p. v-12). 1827 Anchored in berth 342, Bikini Atoll.
2312 Radiological clearance given (Reference

5, p. D-19). 2 July t eo a
0920 Underway to Oroken island to carry out

29 July Operation Ivory In connection with radio-
0aJ5 A section of party A wlth a radiological logical unit dispatch.

monltor returned to Fillmore. The monIltor 1102 Lowered motor whale boat off Oroken
left and t•:urned with another monitor Island.
at 0940. 1108 Party embarked In whale boat to go to

0955 The captain returned. Oroken Island.
1l0l Remainder of party A with party B cane 1318 Completed Operatrnn Ivory; motor whale

aboard. boat returnpd with landing party. 0
1155 Monitors declared Fillrrveru stife except 1330 Proceeded from Oroken Island to Bikini.

for four deab of tne ship. 1553 Anchored In berth 116, Bikini.
1530 The monitors rebcarded 111556 Members of the radl!ogical unl! returned

to u3S Haven (All 1?).
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USS Flusser (DD-368) USS Flusser (DD-368)

6 July 27 July
0944 Underway from berth for Harbor Entrance 1007 Moored to USS LST-861. Kwajalein.

Control vessel (HECV) duty. 1712 Underway from Kwajalein to Bikini.
1036 Relieved USS Alien M. Sumner (DD-692) of

HECV duty. 28 July
1042 Anchored In berth 386. Bikini. 0759 Anchored In berth Q. Bikini.

1758 Underway for Kwajalein from Bikini.
12 July

1405 Underway foL berth 1I6S, having been re- 29 July -
lieved of HECV duty by USS Robert K. 0935 Anchored In berth K16. Kwajalein. 3
Huntington (DD-781). 1703 Underway for Bikini Atoll.

1551 Anchored In berth 116S, Bikini.
30 July

14 July 0912 Anchored in Bikini Atoll, berth 116N.
0534 Underway to operate as station destroyer 1525 Twenty-three enlisted U.S. Marine Corps

for shot BAKER. passengers left the ship.
1313 Anchored In berth 116S. Bikini.

2 August
15 July 1636 Anchored In nerth Jig North. Bikini. S

1006 Relieved Huntington as HECV.
1016 Anchored In berth 386. Bikini. 5 August

0752 Relieved Huntington as HECV.
17 July 0"757 Anchored In berth Victor, Bikini.

0800 Secured as HECV.
0900 On staion at Point Zebra. -1 August
1300 Resumed duties as HECV. 1613 Anchored In berth 385. Bikini. to estab-
1303 Anchored in berth 386, Bikini. lish visual cormnunlcction with port di-

rector aboard USS Mount McKinley ;AGC-7).
18 July

1145 Relieved of HECV duty by Sumner; underway 8 August
to approach nearby anchorage. 1102 Relieved of duty as HECV by USS Lowry

1204 Anchored in berth near HECV. ()D-770).
1304 Underway for BAKER rehearsal. 1437 After refueling, anchored In berth 116N,

Bikini.

1655 Anchored In berth 270A, Bikini. 10 August 0
0722 Anchored In berth 386. BWkini.

20 July 07s0 Relieved Lowry of HECV duty.
1615 Anchored In berth 189, Bikini.

12 August
22 July 1554 Anchored In berth 269, Bikini.

1510-1825 Engaged in temporary patching of hole In 1600 Relieved of duty as HECV by US3 Bowditch
engine room. (AGS-4).

23 July 
1642 Anchored in berth 112. Bikini.

0805 Relieved t"- '.%•fey (DD-724) of HECV 14 August
duty. 1104 Anchored In berth 55A, Bikini.

0811 Anchored In berth 386. Bikini.
17 August

24 July 1600 After loading torpedoes from U0S Dixie
1132 Underway from berth 386; relieved of HECV (AD-14). anchored between berths 56 and

duty by Sumner; stood out for Kwajaleir;. 112.

Shot BAKIR 25 July, 083M 15 August
0930 Anchored In berth 41. Bikini.

25 July
0727 Anchored In berth A29. Kwajalein. 25 August
1717I Yard tug came alongside to port, deliv- 1525 Underway for Kwajldein.

ered radiological pills rinstruments to 1632 Dumped ansunition 10 nrui (19 km) outside
measure radlation], and left Immediately. of Bikini entrance buoys.

1803 Underway for Bikini.
26 August 0

26 July En route from Kwajaleln to Bikini with 08Y5 Anchored south of [erth K-il, 1(wujaleln.
members of the Joint Chiefs of Staff
Atomic Evaluation Boerd and their aides 31 August
as passengers Aboard. 14?7 UtIderway frcm Kwajalsiri to Hikinl.

0721 Anchored In berth Roger, Bikini.
0800 Members of Joint Chiefs of Staff Atomic I Sr.eptmf-i

Evaluatlo:i board disembarked. 0904 Anchored In bert;; 11i. Bikini.
0908 Anchuoed in berth Item, Bikini.
1800 UnderwAy for Ywajalein with passengers 4 Septeober

aboard. i7(I Underway fcr Kwajalein.
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USS Flusser (DD-368) USS Fulton (AS-11)

5 September 7 July
1411 Anchored In berth K-6, Kwajalein, 1000-1055 Discharged diesel oil to Tuna.

1115-1130 Discharged diesel oil to Pilotfish.
9 September 1210 Commenced dlschdrging freshwater to Sea-

1600 Underway for Pearl Harbor. raven.
1220 Commenced discharging freshwater to Tuna.

14 September 1230 Completed discharging freshwater to Sea-
0920 Moored to berth H-2, Pearl Harbor. raven.

1245 completed discharging freshwater to Tuna.
1300-1325 Discharged diesel fuel oil to searaven. -

USS FULTON (AS-il) 1335-1402 Discharged diesel fuel oil to Dentuda. S
1414 Copmenced discharging battery water to

Crew Size: 133 Dentuda.
Bikini Atoll Arrival: 23 May 1946 1505 Commenced discharging lubricating oil tu
Biklni Atoll Departure: 25 August 1946 Pllotfish.
Shot ABLE Location: 21 nmi (39 km) NE 1600 Completed discharging battery water to -
Shot BAKER Location: 14 ntri (25 km) NE Dentuda.
DecornLamination Location: San franclsco
Operational Clearance: 24 December 1946 8 July
F inal Clearance: 10 January 1947 1000-1025 Discharged battery water to Tuna.

1646 Completed discharging freshwater to Den-
Task Unit and function tuda.

Fulton was a submarine tender In TU 1.8.1 (Repair
and Service Unit). Its function was to service 9 July
submarines used as target vessels during CROSS- 0915 Tuna underway from alongside.
ROADS. 0918 Pilotfish underway from alongside.

1333 Target submarine USS Parche (93-384) -- - -
Shot OBLE (1 July, 0900) moored alongside to port. .0

1359 Target submarine USS Apocon (S3-308)
I July Steamed in operating area with USS Dixie asoored alongside to port, outboard to

(AD-]4) during shot ABLE. Parche.
1512 Anchored in berth 231. Bikini Atoll. 1417 Target submarine 1SS -Skiplack (SS-184)

moored alongside to port, outboard Apo-
2 July Alongside target submarines DIES Pilotfish qon.

(33-386). USS Dentuda (3S-3351. USS Tuna
(SS-203), and UsS Searaven (S 196) to 10 July
discharge freshwater and fuel. 1107 Skipjack viderway from alongside.

1119 M oqn underway from alongside.
3 July 1438-1508 Pumped battery water to Parche.

1515 Plsotfish moored alongside to port, 1523 Parche underway from alongside.
1546 Dentuda moored alongside to port outboard

Pllotfish. 11 July
1630 Searaven moored alongside to port out- 1143 Parche moored alongside to port.

board of Dentuda. 3315-1330 Discharged battery water to Parche.
1643 Tuna moored alongside to port outboard 1415-1511 Discharged freshwater to Parchc A 5

Searaven. 2043 Parche got underway from alongside and
anchored off the starboard quarter.

5 July
1045 Pilotftsh got underway from alongside to 12 July

moor outboard of Tuna. 0905 Apo.on moored alongside to port.
i;19 Commenced discharging freshwater to Den- 1330 Aoon got underway from alongside.

tuda. 1422 Skijpjlack moored alongside to port.
1120 PilotfIsh stood In and moored outboard 1518 Cormenced discharging freshwater to Skjp-

of Tuna. ac.t-
1205 Completed discharging freshwater to Den- 1525 Cormmenced dischargIng battery water to

tuda. .k~jack-
1230-1250 Discharged freshwatei to Searaven. 1603 Completed discharging freshwater to Skip- - -"
1253-1319 Discharged fceshwater to Tuna. jack.

1337 Searavei go9 underway from alongside to ;100 Completed discharging battery water to
shift berths. Sipjack.

1356 Searaven moored alongside to port out- 1705 Skpja ck got underway from alongside and .
9 board of Pilotfish. having shifted anchored In berth 206.
berths.

1404 Comimenced discharging freshwater to Tuna. 13 July
1412 Commenced discharging freshwater to 10628 Target submr.arie eUSS Skate (55-3051

illotf1sh. moored alongside to port.
1421 Completed discharging freshwater to Tuna- 1410-1445 Sklpjack made stationary trim dive.
1443 Corpleted discharging freshwater to

PIlot Ish, 14 July
1055-1210 Discharged dleel fuei to Skate.

6 .Iuiy

10110 Target ship UQS Nevada (B1-36) got under- 15 July
way to shift berths. 1023 1226 Discharged battery water to Skate.

329

L -.-,--.. - -. .. ................ ...... ..- ~. ..... -. ...-.. ... ..



P58 F ul1ton (AS- I) USS Furse (0D-882)

1t July was to provide support for drone and photographic
0915-1050 Discharged freshwater to Skate. operations.

1410 Skate underway from alongsido.
1452 Skipack moored alongside to Fort. Shot ABLE (1 July, 0900)
1653 Skipeck got underway from aloniside. 7

30 June
Snot BAKER (25 July, 0835) 1356 Underway with USS Saidor (CVE-lI7) and

USS Newman K. Perry (00-883) for area
24 July nnrth of Pikini Atoll.

1629 Underway for area outside of the lagoon.
steaming with Dixie. I July

1906 Anchored In berth 321.
25-29 July Remained steaming outside lagoon.

No Information Is available about Its role as L'S
30 July 3hangr1-La's (cV-381 plane guard during aircraft

0735 Anchored In berth 231, Blkinl Atoll. launches.

2 August 2 Juiy
1100 Radiological safety council members re- 1825 Anchored in berth 54-A, Bikini ALAI. - 0

ported on board for radiological detec-
tion duties. It Is not known when they 5 July
left. 0805 Underway for Kwajaleln Atoll.

1508 Underway to shift berths.
1638 Anchored in berth 386. 6 July

0920 Aochored at Kwajalein Atoll.
3-6 August Anchored in berth 386; engaged In routine

activities. 12 July
1700 Underway for Bikini Atoll. "

7 August
0902 Underway for berth 231. 13 July
1019 Anchored in berth 231, 0630 Arrived at Likini Atoll.

1622 Left Bikini Acoll for air rehearsal cper-
8-13 August Anchored In berth 231, routine duties. ations with SaWor and Perry.

I1 Augut• 14 July -. ..
1025 Dentuda stood In and moored alongside to 1433 Anchored at berth 53A, Bikini Atoll. -

port.
Shot BAKER (25 July, 0835)

14 August
1302 Dentuda underway from alongside. 24 July
1335 Underway for new berth. 0930 Underway for area outside of lagoon to
1417 Anchored in berth 92. rendezvous with Saidor and Perry.
1500 Dentuda moored alongside to port.

25 July 0
15-20 August Anchored in berth 92. routine activities. 0845 Changed course to maintain plane guard ..... ..

station #2 during flight operations.
20 August 1120 Secured from flight operations.

1642 Parche out underway from alongside to 1500 SaIdor launched two planes.
port and stood out. 1842 On screening station #2, 2,000 yards

(1.8 or) from Saldor.
21-25 August Anchored in berth 92. routine activities.

26 July
25 August 0344 Proceeding to Bikini Atoll. S

1635 Departed for Kwajalein Atoll. 0745 Saidor launched three planes.
0818 laying to 500 yards (457 meters) from

26 August Saidor. r .
0957 Anchored in berth K-17. Kwajalein. 0846 Underway to plane guard station NI.
1312 Dentuda stood In and moored alongside to 1110 Commenced steaming to plane guard saa-

port. tion.
1115 Secured from flight operations,

1345-1405 Saidor launched planes.
LISS FURSE (D0-882 1640-1706 Engaged In flight operations.

Crew Size: 293 27 July
Bikini Atoll Arrival: Before 25 June 1946 0721 On plane guard station #2. ,- .-
Bikini Atoll Departure: 28 July 1946 0739-0742 Saidor launched two F6F aircraft.
Shot ABLE Location: 30 nWl 156 km) N 0835-0900 Flight operations.
Shot BAKER location: 11 nmi (20 km) NE 1516 Anchored In berth N. Bikini Atoll. Sev-
Derontaminat ian iocation: tos Angeles eral men were transferred to Furse for
Final Cleirance: By 22 November 1946 passage to KwaJalein Atoll.

1636 Underway to berth N.
Task Unlt and Fur(tion 1717 Proceeding to station #1 off Sa!dor In

The destroyer Fuse served In Destroyer Division area Paige.
51 In T1 y .f (Navy Air Group). Ito main function
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USS Furse (DD-882) USS Geneva (APA-86)

28 July * Wet sweeping and washdown by firehoses - .
1725 Anchored In berth H, Bikini Atoll. 0
1832 Underway for Kwajalein Atoll. 0 Washdown of the upper decks with saltwater

29 July Anchored at Kwajalein Atoll and did not 0 Pumping contaminated water overboard
return to Blkini before returning to the
United States. * Topside materials jettisoned.

Deck scrubbing and paint removal was not attempted .
USS GASCONADE (APA-BS) (Reference 2). Table A.4 lists the average and maxi-

mum Geiger readings from I to 17 August, which have t 0
Crew Size: 105 been extracted from the 20 August Damage Repoct.
Bikini Atoll Arrival: Before 31 May 1946
Bikini Atoll Departure: 24 August 1946 Table A.4 USS Gasconade (APA-US) radiation
Crew Location for Shot ABLE: USS Bexar (AOA-237) readings (R/24 hours).
Crew Location for Shot BAKER: Bexar
Shot ABLE Location: 2,68? yards (2.5 km) SSW
Shot BAKER Location: 650 yards (594 meters) SSE Maximum Average
Decontamination Location: San francisco , ._ .
Sunk 21 July 1948 off the southern California coast

Above Below Above Below
'ask Unit and functlon Cate Decks Decks Decks Decks

Gasconade. an attack transport, was a target ves-
sel during CROSSROADS. Its crew was evacuated for
each shot. Gasconade served in Transportation Di- 7 August 60 20 8 2
vision 94 of TU 1.2.6 (Merchant Type Unit). Gasco- b August 40 20 6 2
nade was equipped with Geiger counters and radio 9 Auguit 25 20 5 2.5
transmitters for the Electronics Group. 10 August 3.5 20 1 0.8 0

15 August 8 10 1 0M3
Shot ABLE (I July. 0900) 16 August 8 8 0.6 0.2

17 August 6 6 1 0.2
Before shot ABLE, Gasconade's crew was transferred to 24 September 0.4
Bexar,

I July Sources: References 2 and 7.
1619 Reported to be Geiger sweet (Reference •

6, I-14-A).

2 July 13 August The crew transferred to U.S .yxvanla
1100 Crew returned to live aboard Gasconade. (AKA-44).

Shot BAKER (25 July. 0835) 22 August
1000-1300 Crew returned to Bexat.

Crew was evacuated to Bexar before the detonation. --
24 August

29 July 1330 Departed B1kinI for Kwajaieln In tow by
0939 Gasconade had a 30-minute tolerahce. ATA-192.
2125 Gasconade still too radioactive to board

anJ remove the test animals (Reference 26 Augusr Arrived Kwajalein.
6. p. 1-38; Reference 5. p. D-37-B).

28 August
30 July 1300 Decommissioned.

0850-0I!5 USS Preserver (ARS-8) alongside to wash
down Gasconade (Reference I. Preserver). Gasconade was towed to San Francisco for experimenta-

1302 Gasconade still too radioactive to board. tion and research: it arrived there on 27 January 1947.
1320-1405 055 Conserver (ARS-39) removed the ant-

mats and Instruments from Gasconade.
USS GFNEVA (APA-86)

2 August Gasconade thoroughly washed down by v5S
Sioux (ATF-l5) (Reference 6. p. 1-71). Crew Size; 115

Bikini Atoll Arrival: May 1956
A prellninary inspection report on 7 August states that Bikini Atoll Departure: 24 August 1946 - S
Gasconade was severely damaged (Reference 8). The main Crew Location for Shot ABLE: USS Appling (APA-S8)
deck had a reading of 20 R/24 hours. and where water Crew Loca

t
ion for Shot BAKER. A5p...g.

had acumulated In pockets readings averaged from 6 to Shot ABLE Location: 3.062 yards (2.8 km) SW
8 R/24 hours: the lowest readings were between 0.2 and Shot BAKER Location: 2.180 yards (2.5 km) S
0.5 8/24 hours. The anlial compartment In sick bay was Decontamination Location: San Francisco
0.8 R/24 hours. Reference 8 also stated that the "ship Strapped on 2 November 1966
appears too extensively damaged to permit personnel to
live aboard ever if radioactivity were reduced to safe Task Unit and Function
limits. A 21 August decontamination report disclosed Geneva, an attack transport, was a target vessel 0
the measures taken to decontaminate Gasconade: durinq CROSSROADS. Its crew was evacuated for each

shot. It served In Transportation Division g9 of
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USS Geneva (APA-86) USS George Clymer (APA-27)

TU 1.2.6. Geneva carried Geiger counters and radio Shot ABLE Locatlon: >21 nml (39 km) ENE 0
transmitters for the Electronics Group. Shot BAKER Location: >18 nml (33 km) E

Decontamination Locatlon: Sari Diego
Shot ABLE (1 July 0900) 0perdLional Clearance: By 22 November 1946

Final Clearance: 7 February 1947
Geneva's crew boarded ApplinQ before the detonation.

Task Unit and Function
1 July Attack transport Clyq r was a support ship In

1552 LSS Burleson (APA-67) removed the test Transportation Division 31 of TU 1.3.1 (Transport
animals from Geneva's topside. Unit). Its function was to house target ship crews S

1610 Geneva declared radlologically safe (ReE- during and after the two detonations.
erence 5. pp. B-12 and B-13).

Shot ABLE (1 July. 0900)
2 July

1158 The captain and a radiological monitor ClIper housed crews from target ships USS Pennsylvania
reboarded. (BB-38) and USS Nevada (BR-36). The crews returned to

1220 Teams A and B returned to Geneva. their ships on 2 and 3 July.
1330 The radsafe monitor declared Geneva free

of all radioactivity. I July
051Q Underway for area Marmon outside the

3-23 July Anchored In berth 365. harbor.
1728 Anchored In berth 300, Bikini Atoll.

Shot BAKER (25 July. 0835)
2 July

24 July 1525 Shifted to berth 244.
0630 Began closing up ship.
1010 Evacuation of Geneva's crew to Applin 7-9 July Moored next to Nevada to furnish It .

complete. steam.

25 July 9 July Collided with Nevada.
1218 Geneva declared Geiger sweet. 1917 Anchored in berth 268.
2312 Radiological clearance was given (Refer-

ence 5, pp. D-11 and D-19). Shot BAKER (25 July, 0835)

28 July 23-24 July Personnel from Pennsylvania and Nevada
1618-1636 Test animals removed by Navy Medical Re- were transferred ro Clymer.

search Unit on LISS Conserver (ARS-39).
25 July

29 July 0516 Underway for area Marmon, outside the
1335 The commanding officer and the Geiger harbor, steaming with TC 1.3.

monitor reboarded Geneva.
1350 Team A reboarded. 30 July
1410 Team B reboarded. 0535 Reentered Bikini Lagoon.
1430 Geneva declared Geiger sweet. 0623 Anchored In berth 262, Bikini Atoll. . ,.
1530 Team C boarded.
1600 Geneva returned to normal operation. 2 August

1440 Shifted to berth 333.
4-5 August A trial run was conducted.

9 August
5 August 1026 A radiological test was conducted on

0731 Jettisoned an aircraft. £iyvne's evaporators. The test concluded
that the evaporators were radlologically

24 August safe for personnel.
1647 Left Bikini Atoll. 1545 Radsafe section of JTF 1 conductPd a

radiological Inspection of Clymer and
25 August found no radiation hazards.

1258 Arrived at KwaJaleln Atoll.
20 August

13 nctober Departed for Pearl Harbor. 0935 Radiological monitors reported on board.
1225 Radiological party left and made the fol-

21 October Arrived at Peat] Harbor. lowing recommendation: "We have examined •
the passengers, personnel. and material.

25 october Departed for San Francisco. Including evaporators and engine rooms.
and find only the stated significant

4 November Arrived at San Francisco. readings which would be no hazard under
standard watch conditions. Therefore. we
recommend that the ship Is radiologically

USS GEORGE CLýMER (APA-27) safe." Location of hazards: No. 3 conden-
set In engine room 0.12 R/24 hours (on

Crew Size: 270 surface) and 0.06 R/24 hours tat 1-foot . :
Bikini Atoll Arrival: 1 June 1946 (0.3-meter) distance).
Bikinl Atoll Departure: 20 August 1946 171!9 Departed for Pearl Harbor.
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USS Gilliam (APA-57) USS Gypsy (ARSD-1)

USS GILLIAM (APA-57) 25 July •
0945 Left the formation en route to Rongelap

Crew Size: 91 Atoll.
BiklnI Atoll Arrival: Before 30 June 1946 1642 Anchored at Rongelap Atoll.
Crew location for Shot ABLE: clSS Bottineau (APA-235)
Crew Location for Shot BAKER: Varicus task force units 30 July
Shot ABLE Location: 47 yards (43 meters) NNW 0850 Left for Bikini Atoll.
Sunk ' July 1946, Bikini Atoll 1526 Arrived at Bikini Atoll and anchored in

berth 94.
lask Unit and function

Gilliam. an attack transport. was a target vessel 19 August
during CROSSROADS. Its crew was evacuated before 1636 Left for Kwajalein Atoll. " -
shot ABLE and never returned. It served in Trans- -1
portation Division 91 of TU 1.2.6 (Merchant Type 20 August -

Unit). Gilliam was equipped with transmitters 1030 Arrived Kwajaleln Atoll.
under the control of the Electronics Group. 1620 Underway for Bikini Atoll.

Shot ABLE (I July. 0900) 21 August
0906 Arrived at Bikini Atoll.

Gilliam s crew was evacuated to Bot:ineau before the
detonation. Gilliam sank as a result of the detonation. 25 August
Diving operatlons were conducted later for examination 1638 Departed for Kwajalein Atoll.
of the ship.

26 August
Shot BAKER (25 July. 0835) 1205 Anchored at Kwajalein Atoll.

Gilliam's crew was dispersed to various units of the 2 September Departed for Pearl Harbor.
task force on B July.

8 September Arrived at Pearl HarDor.

GILLISS, JAMES M. see USS JAMES M. GILLIS (AGS-13)

USS GYPSY (ARSD-1)

USS GITM1 -ONHWLL (LSO-S) Crew Size: 71
Blkini Atoll Arrival: 10 July 1946

Crew Size: 305 Bikini Atoll Departure: 5 September 1946
Biklil Atoll Arrival: 3 May 1946 Shot ABLE Location: En route from Pearl Harbor to
Bikin! Atoll Departure: 25 August 1946 Kwajaleln Atoll
Shot ABLE Location: 28 nmi (52 kin) NE Shot BAKER Location: 12 ntim (2' kin) SE
Shot BAKER Location: 17 nmi (32 km) I Decontamination Location: Pearl Harbor/Los Angeles
Eerontamination Location: Los Angeles Operational Clearance: 9 January 1947
Operartonal Clearance: 8 January 1547 Final Clearance: 19 January 1947
final Clearance: 10 January 1947

Task Urit and function 0
Task UnIt and function Gypsy. a salvage lifting ship, served In TU 1.2.7

The dock landing ship Gunston Hall served in TU (Salvage Unit). Its functions included towing,
t.8.3 (Dispatch Boat and Boat Pool), Its function underwater work using divers, and salvaging dam-
was to provide small boats for the boat pool. aged target vessels.
mail survlce. interatoll freight, and passenger
service. Shot ABLE (I July, 0900)

Shot ABLE (1 July. 0900) 10 July
015 Moored In berth 141, Bikini Atoll.

30 June 1442 Underway to USS LST-861.
1614 Underway for area outside of the lagoon, 1522-1636 .. dored alongside LST-861 to discharge

steaming wlth of TO 1.8. maIl.
1 July 1735 Anchored In berth 29.

1910 Anchored in berth 94, Bikini Atoll.
II July

2 July 1110 Anchored In berth 141.
1650 Left for Kwajalein Atoll. 1725 Anchored In berth 2q. - 9

3 July 12 July
0946 Arrived at Kwajdleln Atoll. 1;16 Anchored off Eneu Island. ".
1702 Departed for Bikini Atoll. 1230 Loaded anchors and chain.

4 July 13 July
0919 Anchored at Bikini Atoll In berth 94. 1912 Let go port anchor after shifting an-

chorage off Frau ! ,,:inr to salva.le lost
Shot fAKER (25 July, 0835) anchor.

1620 Completed sa:vaglng two anchors and
24 July chain.

1602 Underway to join TO 1.8 for area outside 1645 Shifted berths.
of the lagoon. iJO5 Anchored ..ff E:Ieu Island.
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